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COIVIPLI CATIONS  OF  CEREBRAL  ANGIOGRAPHY:  A 
SUPPLEMENTARY  REPORT 

ALLEN  SILVERSTEIN,  M.D., 

AND 

HOWARD  P.  KRIEGER,  M.D. 

New  York,  N.  Y. 

Analysis  of  over  500  consecutive  cerebral  arteriograms  performed  at  this 
hospital  between  1952  and  195G  revealed  an  overall  incidence  of  complications  of 
19  per  cent  (1).  In  12  per  cent  of  these  arteriograms  the  complications  wei'e 
serious  though  transient.  There  were  permanent  scfuicllac  in  o  per  cent  and 
there  were  eight  deaths  possibly  related  to  the  procedure.  Diodiast  '  C^hW) 
was  the  contrast  medium  used  for  these  angiograms.  Since  howcx  er,  50 

per  cent  Hypaque®  has  been  utilized  as  the  contrast  medium  for  (■(■i  ('l)ral  angiog- 
raphy at  this  hospital.  The  purpose  of  this  brief  communication  is  to  show 
that  the  incidence  of  complications  from  arteriography  has  fallen  with  the  new 
medium.  To  demonstrate  this  the  complications  of  500  c(jnsecutive  cerebral 
arteriograms  performed  with  Ilypaciue*  ha^'e  been  analysed. 

MATEKIALS  AND  METHODS 

The  .)00  consecutive  arteriograms  w(>re  performed  by  12  members  of  the  resi- 
dent staff,  too  of  the  angiograms  w(>re  of  a  cai'otid  ail  civ;  tlie  other  57  were 
vertel)ral  studies.  All  procedures  were  performed  peiciitaiieously,  and  almost 
all  were  under  local  anesthesia.  The  nuini)er  and  type  of  complications  were 
determined  by  retrospective  iiitei'\iew  with  each  of  the  residents  who  per- 
formed the  arteriograms.  Charts  were  rex  iewed  when  necessary 

A  complication  is  defined  as  any  detrimental  alteration  in  the  patient's  well 
being  which  might  possibly  be  related  to  the  arteriogram. 

RESULTS 

In  this  series  of  500  consecutive  arteriograms,  there  were  30  complications. 
The  nature  of  these  complications  is  shown  in  Table  I. 

There  were  three  deaths  possibly  related  to  arteriography.  Two  of  these  pa- 
tients were  terminal  prior  to  the  arteriogram.  The  blood  pressure  of  one  could 
not  be  maintained  despite  intravenous  \'asopressors.  The  third  death  occurred 
in  an  elderly  woman  who  developed  a  massive  intracranial  hemorrhage  following 
an  inadvertent  sheath  injection  of  12cc  of  contrast  substance. 

There  were  .seven  permanent  complications  in  this  series.  Two  of  these  oc- 
curred in  patients  who  had  received  intracarotid  chemotherapy  for  cerebral 
malignancies  at  the  time  of  arteriography.  Si.xteen  of  the  remaining  20  complica- 
tions had  completely  subsided  within  72  hours  following  arteriography.  These 
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TABLE  I 


Complicalioris  in  500  consecutive  arteriograms  with  Hijpaque® 


Complication 

Duration 

Num 
be?' 

Deaths  (2  patients  terminal  prior  to  arteriography) 

3 

Increased  generalized  neurological  deficit 

Permanent 

5 

24  to  48  hours 

2 

Increased  focal  neurological  deficit  (hemiparesis,  field 

Permanent 

1 

defects,  etc.) 

1  to  3  weeks 

4 

12  to  72  hours 

5 

Under  6  hours 

4 

Convulsions 

Transient 

2 

Brachial  neuralgia 

Permanent 

1 

Less  than  6  hours 

1 

Significant  neck  hematoma 

Transient 

1 

Probable  hypersensitivity  reaction 

Transient 

1 

transient  complications  included  increased  neurological  deficit  in  thiee  patients 
who  received  enough  sedation  prior  to  the  procedure  to  produce  similar  transient 
deficit.  Two  other  patients  developed  transient  complications  following  arterial 
puncture,  prior  to  the  injection  of  contrast  substance. 

The  incidence  of  complications  appeared  to  he  appreciably  higher  following 
vertebral  as  compared  to  carotid  arteriography.  There  were  sewn  complications 
in  the  57  vertebral  angiograms  performed  in  this  series  (12.:)',  ),  and  2:;  compli- 
cations in  the  44.S  carotid  studies  (5.2'  ; ). 

DISCISSIOX 

The  incidence  of  complications  from  Hypaque'*'  cerebral  arteriography  has 
been  found  to  he  (i.O  per  cent.  In  5.2  per  cent  of  the  500  arteriograms  these 
complications  \ver(>  sei  ious  and  there  were  ])ermaiieiit  se(|uellae  in  2.0  per  cent. 
Tai)le  II  coniijares  the  incidence  of  complications  reported  by  several  writers 
utiliziiifi:  Diodrast  "  or  Hyixuiue  "  arteriography. 

( )ur  (>\pei  ieiicc,  it  will  l>e  noted,  agrees  with  the  general  experience  of  other 
writers  concerning  the  relntixc  safety  of  Ilypa(|Ue"  and  Diodrast  ".  Only  one 
report  ha.^  l)een  found  which  does  not  confirm  tlie  inci'eas(H!  clinical  safety  of 
llypa(|iie  "  o\-er  Diodrast  "  (  10). 

Se\-eral  e.xpeiiniental  studies  suggest  a  basis  for  this  relative  lack  of  tf)xicity 
of  Ilypaciue".  In  sevei-al  animal  sp(>cies,  less  damage  to  the  blood  brain  harrier 
has  lieeii  demonstrated  to  occur  with  lly]ia(|ue'  than  with  other  contrast  media 
(12,  15,  20).  IIypa(|ue  *  injected  into  the  aortas  of  dogs  produced  less  neurological 
impairment  and  less  histological  damage  to  the  spinal  cord  than  a  similar  injec- 
tion of  Diodiast  °  (21).  Intracarotid  Ilypaciue"  produces  less  change  in  the 
cerel)ral  circulation  of  animals  (22),  and  in  the  electrocardiogram  of  man  (23) 
than  other  contrast  media. 

The  incidence  (if  c(ini])Hcat  ions  appeal's  higher  both  in  the  iiresent  series  and 
in  the  pie\  iously  icpoited  one  from  this  hospital  as  compared  with  those  in  the 
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TABLE  II 


Complications  reported  with  Diodrast®  and  Hypaque®  arteriography 


Author 

Contrast  Medium 

Number 
of 

Arterio- 
grams 

1 
Q 

Perma- 
nent 
Compli- 
cations 

Tran- 
sient 
Corn  pli- 
cations 

Coddon  &  Krieger  (1) 

Diodrast  35% 

546 

8 

6 

95 

Curtis  (2)* 

Diodrast  35% 

720 

1 

1 

5 

Dunsniore  et  al.  (3) 

uiourast  oOyo 

147 

4 

7 

Abbott,  et  al.  (4) 

Diodrast  35% 

174 

5 

4 

8 

Perese,  et  al.  (5) 

Diodrast  35% 

234 

7 

3 

19 

Kaplan  &  Walker  (6) 

Diodrast  35% 

500 

4 

19  other  com- 

plications 

Segelov  (7) 

Diodrast  357o 

300 

0 

0 

7 

Dimant,  et  al.  (8)* 

Diodrast 

1556 

2 

13 

5 

Sedzimir  (9)* 

Diodrast  42.5%, 

273 

0 

0 

? 

Smolik  &  Na.sh  (10) 

Hypaque  50% 

39 

0 

0 

0 

Dunn,  et  al.  (11) 

Hypaque  50% 

50 

0 

0 

2 

Whiteleather  &  DeSau.ssure  (12) 

Hypaque  50% 

300 

0 

0 

2 

Broadbridge  (13) 

Hvpaque  25%j 

200 

0 

0 

7 

Mun.slow,  et  al.  (14) 

Hypaque  50%  & 

150 

0 

0 

4 

Renografin® 

Lindner,  et  al.  (15) 

Hypaque  50% 

580 

2 

0 

2 

Davis,  et  al.  (16)* 

Hypaque  50% 

100 

? 

0 

4 

Brown  &  Andy  (17) 

Hypaque  50% 

222 

0 

0 

9 

Kuhn  (18) 

Hypaque  50% 

100 

0 

0 

0 

Present  study 

Hypaque  50% 

500 

3 

7 

20 

*  Information  concerning  complications  incomplete. 


literature  (1).  This  is  probably  cliie  to  the  more  stringent  criteria  employed 
for  the  definition  of  a  complication,  and  possibly  for  the  more  detailed  and 
prolonged  observation  of  the  patient  during  and  after  arteriography  in  onr 
series. 

The  value  of  cerebral  arteriography  for  neurological  diagnosis  has  long  been 
estabhshed.  The  current  acceptance  of  the  relativ(>  safety  of  the  procedure  can 
perhaps  best  be  demonstrated  by  the  increased  utilization  of  tlie  tcchiiiciue  since 
introduction  of  the  new  contra.st  medium.  The  picviously  reported  54(5  consecu- 
tive arteriograms  with  Diodrast "  were  iM'i  formed  during  a  foiu-  and  one  half 
year  period  (June  1952-December  1956)  (1);  the  500  consecutive  arteriograms 
with  Hypaque®  reported  here  were  performed  in  a  ten  month  period  (June 
1958-April  1959). 

SUMMARY 

A.  The  overall  incidence  of  complications  in  500  consecutive  cerebral  angio- 
grams with  Hypaciue®  was  found  to  be  6  per  cent.  Two  per  cent  of  these  compli- 
cations were  permanent.  There  were  three  deaths  possibly  related  to  the  proce- 
dure. 
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B.  Complications  followed  vertebral  arteriography  more  than  twice  as  fre- 
quently as  carotid  angiography. 

c.  The  safety  of  cerebral  arteriography  has  been  enhanced  by  the  use  of 
Hypaque®. 
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Report  of  a  Case  Induced  by  Reserpine  and  a  Brief  Review  of  the 
Subject 

ANDREW  P.  SOMLYO,  M.S.,  M  D.* 

AND 

JEROME  D.  WAYE,  M.D. 
New  York,  N.  Y. 

Lactation  as  a  complication  of  reserpine  therapy  has  been  reported  in  the 
foreign  Hterature  (1,  2),  but  it  does  not  appear  to  be  well  recognized  in  this 
country.  Further,  a  search  of  the  recent  American  literature  has  failed  to  reveal 
a  general  review  of  the  subject  of  abnormal  lactation.  For  these  reasons  the 
following  case  is  presented  together  with  a  brief  discussion  of  the  various  causes 
of  galactorrhea. 

case  report 

R.  McK.  (M.S.H.  4061),  a  17  year  old  nulliparmis  iicgro.ss  has  been  followed  for  several 
years  at  The  Mount  Sinai  Hospital  as  an  outiKitient  with  numerous  admissions  to  the 
medical  wards  for  control  of  hypertensiim  and  asthma. 

In  1052,  at  the  age  of  11  years,  she  was  hospitalized  because  of  nephr(jtic  s\  ndrome  with 
microscopic  licniaturia.  The  clinical  diagnosis  was  subacute  glomerulonephritis.  She  im- 
proved w  ith  A(  TH  therapy  and  was  discharged.  Two  subseciuent  admissions  in  195.3  and  1954 
were  for  exacerbations  of  nephrotic  syndrome  for  which  she  received  t  reatment  with  various 
steroids. 

Hypertension  was  first  noted  in  December,  1955  and  the  patient  was  treated  f(jr  five 
months  with  4  mgm  of  Rauwiloid*  daily.  Thereafter,  she  received  no  antihypertensive 
medication  until  September,  1957  when  her  blood  pressure  was  found  to  be  210/155.  She  was 
given  40  mgm  of  hydralazine  and  0.5  mgm  of  leserpine  (lail>-  and  licr  blood  pressure  fell  to 
150/105.  Subse(|uently  she  also  received  chlor.it  lii.izidc  and  nicc.amylanniie.  During  the 
next  several  months  she  was  lost  to  follow-up,  however,  she  contiiuied  to  take  her 
medication. 

She  was  next  seen  in  the  emergency  ward  on  September  22,  1958  because  of  an  episode 
of  ejjistaxis.  She  stated  that  her  only  complaint  in  the  interim  was  tender  eidargement  of 
both  breasts  and  intermittent  milky  discharge  from  the  nipi)l('s.  Ilpistaxis  was  controlled 
by  local  measuies,  but  because  of  h\pertension,  the  |)atient  was  admitted  to  the  hosi)ital. 

Physical  examination  revealed  a  well  develoijed  17  year  old  negress  with  cpistaxis.  The 
skin  was  v\arm,  dry  and  clear.  The  optic  fundi  showed  grade  2  h\  |)('rtensi\c  changes.  The 
heart  was  not  enlarged,  there  were  no  murmurs,  the  lungs  and  abdomen  were  negative.  A 
small  amount  of  milky  fluid  could  be  expressed  from  both  nipi)les.  The  blood  pressure  was 
240/17U,  and  the  jjulse  was  100  per  minute. 

Laboratory  stu<lies  revealed  the  hemoglobin  to  be  10.1  gram  per  cent,  the  white  cell 
count  to  be  4,20(1  per  cu.  mm.  with  a  normal  differential.  Hlood  urea  nitrogen  was  15  mgm 
per  cent.  The  blood  sugar  was  normal.  Urinalysis  revealed  a  sjjecific  gravity  of  1.010,  1  plus 
protein,  3  to  5  red  and  2  to  4  white  blood  cells  in  the  sediment  per  high-power  drj-,  mi- 
croscopic field.  Skull  x-rays  revealed  a  normal  sella  turcica. 

From  the  Department  of  Medicine,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
*  Present  address:  First  Medical  Division,  Bellevue  Hospital,  New  York,  N.  Y. 
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Since  the  cause  of  her  abnormal  lactation  was  not  immediately  recognized,  the  dosage 
of  rcserpine  was  increased  to  0.75  mgm  daily;  in  addition  she  received  chlorothiazide, 
mecamylamine  and  hydralazine.  Within  13  da>s  secretions  from  both  breasts  became 
copious.  She  was  maintained  on  the  same  medication  during  the  ne.xt  two  weeks  after  which 
reserpine  alone  was  discontinued.  Within  si.x  days  the  patient's  breasts  t)ecame  smaller, 
less  tender  and  no  secretions  could  be  expressed.  Urinary  f.sh  levels  during  lactation  were 
positive  at  5,  10  and  50  mouse  units,  values  which  are  considered  elevated  for  the  patient's 
age  group. 

Her  blood  jjressure  controlled,  the  patient  was  discharged  in  (October,  1958.  She  was  to 
continue  taking  the  above  medicines  with  the  exception  of  reserpine.  JJuring  the  next  four 
months  the  patient  experienced  no  galactorrhea  or  any  other  complaints  referable  to  her 
breasts. 

In  February,  1959,  she  consented  to  another  trial  of  reserpine  therapy.  She  received 
1  mgm  of  the  drug  daily  and  within  one  w<>ek  she  began  to  lactate.  Galactorrhea  persisted 
during  the  second  week  of  reserpine  administration.  Lactation  ceasetl  three  days  after 
and  she  has  had  no  recurrence  since  the  drug  was  withheld. 

In  view  of  the  elevated  urinary  fsh  values  demonstrated  while  she  was  receiving  reserpine 
and  lactating.  urinary  fsh  levels  were  determined  when  the  patient  had  neither  received  the 
drug  nor  hiclated  for  two  months.  Results  were  positive  at  10  but  negative  at  50  and  100 
mouse  units  (normal). 

It  should  be  mentioned  that  during  her  illness  the  patient  had  no  menstrual  irregularities 
and  she  denied  any  mechanical  stimulation  of  her  breasts. 

DISCUSSION 

The  iiiuloi'standing  of  abnormal  lactation  reciuires  some  familiarity  with  the 
physiological  mechanism  of  normal  lactation.  While  the  detailed  aspects  of 
this  subject  are  not  yet  completely  understood,  it  is  generally  accepted  that 
initiation  and  maintenance  of  lactation  are  influenced  by  mechanical,  humoral 
and  psychic  factors. 

Suckling  maintains  jK-rsistent  lactation  until  the  time  of  weaning.  In  addi- 
tion, the  porcejition  of  the  mechanical  stimulus  results  in  a  sensory  impulse 
traveling  through  ncrxous  pathways  y'la  the  hypothalamus  to  the  posterior 
pituitary,  which  causes  the  release  of  oxytocin,  which  in  turn  stimulates  the 
ejection  of  milk,  the  so-called  let  down  effect  (3,  4).  Other  humoral  factors  of 
importance  are:  prolactin  (luteotrophic  hormone),  produced  by  the  pituitary; 
the  ovarian  hormones,  estrogens  and  progesterone,  which  in  large  doses  can 
also  inhibit  lactation;  thyroxin;  adrenal  factors  and  insulin  (o). 

The  role  of  the  psyche  in  normal  lactation  was  studied  by  Xewton  and 
Newton  who  demonstrated  that  mothers  with  a  positive  attitude  ga\  e  larger 
amounts  of  milk  than  those  who  were  negativistic  toward  brea.st  feeding  ((i). 

.Vbnormal  production  of  milk  may  be  induced  by  a  variety  of  stimuli,  extrinsic 
oi-  inti-insic,  acting  as  trigger  factors  at  various  levels  of  the  normal  regulatory 
pathways  of  lactation. 

Among  extrinsic  agents  (■ai)able  of  producing  galactorrhea  are  exogenous 
drugs.  In  the  patient  presciittMi  al)ove  lactation  could  initiated  and  termi- 
nated at  will  with  tlie  adiiiiiiist ration  and  withdrawal  of  a  therapeutic  dose  of 
reserpine.  This  side  etfect  of  the  drug  nuist  be  relatively  rare,  few  cases  have 
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been  previously  reported,  and  it  is  not  included  in  a  reeent  major  review  on  the 
{•( implications  of  reserpine  therapy  (7). 

"riic  lact(ij>;('nic  effect  of  res<>rpine  has  been  demonstrated  in  estrogen-primed 
rabbits  that  were  injected  with  the  drug  (8,  !)).  The  mechanism  of  this  response 
was  recently  elucidated  l)y  Meites  who  demonstrated  an  increase  of  pituitary 
jirolactin  in  rabbits  following  injection  of  reserpine  (10). 

Chlorpiomazine  has  also  been  reported  to  induce  lactation  (1 1,  12).  Robinson 
reported  a  ten  per  cent  incidence  of  galactorrhea,  in  all  female  patients  receiving 
chlorproniazine  (1).  In  tho.se  from  15  to  3()  years  of  age  receiving  more  than 
200  mgms.  of  the  drug  daily,  the  incidence  was  30  per  cent. 

Although  no  direct  proof  is  available,  it  seems  probable  that  both  chlorpro- 
inazine  and  reserpine  act  primarily  upon  the  hypothalamic  centers  influencing 
pituitary  .secretion.  In  the  case  presented,  elevated  urinary  psh  levels  were 
observed  during  re.serpine  induced  lactation.  Similar  findings  have  been  re- 
ported in  patients  exhibiting  galactori-hea  while  being  treated  with  chlorpro- 
mazine  (11). 

Extrinsic  mechanical  stimuli  may  also  induce  abnormal  lactation.  Slome 
describes  three  cases  in  Zulu  grandmothers,  one  of  them  past  the  menopause, 
who  successfully  breast-fed  their  grandchildren  (13).  That  this  phenomenon  is 
not  restricted  to  women  is  revealed  by  Knott  who,  in  his  review,  mentions  several 
cases  of  active  lactation  in  men  sui)jected  to  suckling  (14). 

The  flow  of  milk  obser\("(l  following  herpes  zoster  of  the  chest  (I.)),  thoracotomy 
and  thoracoplasty  (Kii  has  been  asciibed  to  stinuili  arising  in  injured  sensory 
nerves  which  ordinarily  innervate  the  nipples  and  act  as  i-ece|)tors  to  the  .suckling 
stimulus.  Among  these  cases,  the  one  leported  by  Auf.ses  is  of  unu.sual  interest 
since  he  observed  abnormal  lactation  in  the  remaining  iireast  following  radical 
mastectomy  (17). 

Among  distia-bances  of  the  iieuro-endocrine  system  producing  ab.normal 
lactation  are  p.^ychiatric  disoixiers,  particularly  schizophrenia  (IS) ;  brain  ti-auma, 
encephalitis,  meningitis,  tabes  and  .^^yi-ingomyelia  (1!)  22);  {jerisellar  neoplasms 
(23);  tumors  of  the  pituitary  (24);  pineal  tumoi's  (2.'));  endoci'ine  tumors  of  the 
female  and  male  (chorionephithelioma)  gonads  (2());  adrenal  tumors  (27); 
menopause  and  castration  (28);  and  dysfunction  of  the  target  organ,  cystic 
disea.se  of  the  bivast  f2!»). 

Two  syndromes  with  abnormal  lactation  as  a  pi-edominant  feature  and  e\-i- 
dence  of  pituitary  dysfunction  are  suliiciently  di.-^tinct  to  be  place<l  in  se]wi'ate 
categories.  The  first  is  comprised  of  galactorrhea  with  amenoiihea,  fre(iuently 
associated  with  obesity,  hirsutism  and  .seborrhea,  with  low  urinary  fsh  and 
slightly  elevated  17  ketosteroids  (ISO),  f'orbes  and  her  coworkeis  found  chromo- 
phobe adenomas  of  the  pituitary  in  half  of  their  patients  with  this  disorder  (31). 
The  second  is  the  C'liiari-l-'ronnnel  syndi-ome  which  occurs  in  jjost-partum, 
freciuently  asthenic  and  p.sychoneui-otic  women  (32,  .';3).  4"he  clinical  features 
include  lactation  persist  ing  for  months  or  years,  uterine  at  lopliy  and  amenorrhea. 
Low  urinary  ksh  le\-els  and  low  17-ketosteroids  ha^•e  also  been  reported. 

It  is  evident,  even  from  a  brief  review  of  this  nature,  that  the  physician  may 
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l)e  confronted  with  abnormal  lactation  arising  from  a  variety  of  causes.  Histori- 
cally, drug  producetl  galactorrhea  is  the  most  recent  however  with  the  increas- 
ingly fre(iuent  use  of  reserpine  and  chlorpromazine-like  drugs,  it  may  become  a 
relatively  common  form  of  abnormal  lactation. 
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Much  has  been  written  about  the  skeletal,  renal  and  gastrointestinal  mani- 
festations of  hypercalcemia,  but  relatively  littl(>  emphasis  has  been  focussed 
upon  the  neuropsychiatric  symptomatology  of  this  biochemical  derangement. 
Regardless  of  the  etiology  of  the  hypercalcemia,  confusion,  lethargy  and  a 
bizarre  organic  menial  syndionu'  may  be  the  earliest  manifestation.  Recently, 
three  patients  wcie  r(>f erred  for  neurological  study  because  of  severe  mental 
changes.  The  presenting  symptoms  were  those  relating  to  the  involvement  of 
the  nervous  svstem.  Xo  detinito  diagnosis  was  made  until  a  high  serimi  calcium 
level  was  discovei(>d.  The  case  reports  of  these  subjects  follow. 

CASK  KKPOHTS 

A  67  year  old  woman  was  aclmitted  to  The  Mount  Sinai  Ho.sjjital  for  the  first  time  with 
the  cliief  (•iiin])laint  of  confusion  and  mental  deterioration.  The  ])atient  was  a|)|)arently 
well  until  I  )eceniliei  2:!,  I!ir)(i.  when  she  \\  as  injured  in  an  automoi)ile  accident  .  She  sustained 
a  fracture  of  the  left  wrist  and  had  l.ruises  .■ind  cuts  on  the  left  side  <,f  her  head.  There  was 
no  loss  of  consciousness.  She  w  as  hospi I  ali/ed  at  an(jther  hospital  and  N-i-a>-s  of  the  skull 
were  reported  to  he  negative.  She  was  discharged  and  remained  well  \nitil  .Ianuar\-  27, 
1957  wlien  she  Ijcfjan  to  show  s\  inptoms  of  nervous  system  dxsfiuiction.  Hei-  s^dt  became 
somewhat  iuistead\-;  she  tottereil  from  si<le  to  side  when  she  walkeil.  She  became  progres- 
sively m(]re  helples.s  ;in<l  soon  re(|uir(>(l  a  nurse  to  assist  her  with  her  personal  hygiene. 
By  .March  1!(.')7  these  symptoms  were  e.xaggerated  and  accompanied  1)\-  severe  loss  of 
memoi'V,  disorientation  and  confusion.  She  became  extremely  dull  and  apathetic.  There 
was  marked  br.ad\  phrenia  and  bradykiiiesis.  The  patient  just  sat  and  had  to  be  fed.  The 
gait  be<'ame  e\treniel\  unsleadx'  and  she  i-e(|uired  suppoit  to  get  alxjut.  The  famil>-  had 
noted  an  incre:isiMl  walci-  iiil.ake.  uiinary  freiiuenc\-  and  subs(>i|uent  incontinence.  Various 
consullanis  suggested  thai  the  patient  had  cerebral  arteriosclerosis  and  that  she  be  insti- 
tutionalized in  a  ps\-chiat  ric  hospital.  Since  cerebral  arteriosclerosis  rai'cly  cau.ses  such 
severe  mental  det  erioi.at  ion  within  a  three  month  pei'iod,  the  patient  was  fimdiy  advised 
to  luive  a  complete  examination  prim-  to  such  commitment. 

The  ph\sical  examination  on  admission  was  essentiall\'  negative,  e.xcept  for  slight  en- 
largement ol  the  heart ,  (  >n  neurological  ex.aminat  ion  the  (diief  findings  were  mental  changes 
characterized  b\-  disorientation,  c( Jidiisioii  and  marked  lapse  of  memoi-.\-.  There  were  no 
gross  motor  delicits.  abnormal  tendon  or  |)at hological  reflexes.  Coordination  was  generally 
poor.  The  g.ait  was  unsteady. 

Labiuatoi\  findings  on  admission  revealecl  the  hemogram  to  be  within  normal  limits. 
Tlie  urine  showed  a  specific  gr.-ivity  of  1.01.5  with  a  faint  trace  of  albumin,  15  rbc/iii'F  and 
15  to  20  WHc'iii'K.  i5h,od  Mica  nitrogen  was  (i  mg  and  the  fasting  blood  sugai-  level  was 
124  mg  '  ,  .  The  lumbal-  jjuncture  revealeil  a  nornuil  pressure  and  the  cerebidspinal  fluid 

From  the  1  )e])art ments  of  .\eurology  and  .Medicine,  The  .Mount  Sinai  Hospital,  New 
York,  N.  V. 

*  Present  .\dilress:  Department  of  Ph.armacology,  Washington  Uiuversity  School  of 
Medicine,  St.  Louis  10,  .Missouri. 

10 


XErUOl'SYCHIATItIC  PUKSEXTATIOX  OF  HYPEHCALCEMIA 


11 


contiiiiied  four  lyniphocx  te.s  per  cul)if  mm  and  a  prolciii  of  47  ing  '  ,  .  Tli(>  sodimeiitation  rate 
was  8  inm/hr.  Skull  \-ra,\-s  revealed  some  thiiiniuK  of  the  dorsum  sellae  ai.d  posterior 
clinoids.  There  was  an  ii  regular,  ro\nide(l  ealcificat  ion  in  the  left  i)ostei  ior  fi'ontal  I'C'gion 
slightly  to  the  left  of  the  midline,  and  two  small  calcifications  posteriorly  which  were  intei'- 
preted  as  being  the  choroid  jjlexuses.  A  ])neumoeiice]jha.logram  revealed  slightly-  dilated, 
lateral  and  third  \-enl  rich's  without  dis|)lacement. 

Following  the  pneumoencephalograni,  the  ])atieiit  had  a  mild  headacdie  hut  otherwise 
felt  well.  She  continued  to  Ite  e\tremel\  a])athetic.  markedlx'  confused  and  disoriented.  She 
was  incontinent  of  urine.  Over  the  succeeding  week  the  patient's  stale  (jf  consciousness 
contiinied  to  fluctuate  and  her  obtundation  continued  to  increase.  Thei-c  weic  gr<iss  t  witch- 
ings  of  the  lia?ids  and  fingers.  Of  interest  was  the  f]-e(|uent ,  sudden.  tempoiai-\  drop  of  the 
outstretched  hands  appealing  not  unlike  myoclonic  jeiks.  There  was  also  a  tendency  to 
suddenl\  relax  her  grip,  on  a  spoijn  foi-  example,  but  this  w  as  immec lial el\'  compensatcMl  foi-. 
Because  of  the  marked  fluctuation  in  the  i)atient's  state  of  consciousness,  it  was  thought 
that  a  sid.dnral  hematoma  might  be  present.  On  .Marcdi  !»,  19.57  a  left  carotid  arteriogram 
was  p<'ifoiineii  which  showed  good  visualization  (jf  the  carotid  syphon  and  anterior  and 
middle  cerebral  arteries  without  displacement  or  abnormality. 

Since  the  jiatient'-s  depressed  mental  status  continued,  complete  work-up  was  under- 
taken. Her  i^asal  metal)olic  rate  was  minus  9' ^ .  I  llect  idcncephalograms  on  several  occasions 
were  abnormal  with  diffuse  slowing  and  shifting  buists  without  evidence  of  a  cortical  focus. 
Radioactive  iodine  uptake  by  the  thx  roid  gland  was  'MY  ,  in  2t  hours.  The  serum  calcitun 
concentration  was  found  to  be  mg  ' ,,,  the  phosphiu'ous  1 .9  mg  '  ,  ,  the  sodium  145  me<i/L, 
potassium  :■;.()  me(i,  L,  chloride  1(12  me(|/L,  alkaline  ])hos])hat ase  U.'.',  k\  units,  and  uric  acid 
8.9  mg  '  ,  .  I{e|ieat  bhiod  chemistries  revealed  the  vu-ic  acid  concentration  to  be  7.2  mg  '  ;  , 
calcium  15.2  mg  '  ,  ami  jjIkjsjjIku'Us  1.7  mg  .  The  endogenous  creatinine  clearance  was  40 
ml/minute. 

Sub.sequeiitly,  .\-ray  examination  of  the  long  bones,  pelvis  and  hands  showed  consider- 
able demineralizat  ion.  There  was  a  healing  fracture  in  the  upper  end  of  the  right  fibula 
and  in  the  distal  end  of  the  left  radius.  The  ap])earance  was  thought  to  be  consistent  with, 
though  not  pat  hognonainic  of,  hyi)er|)arat  hyroidism.  An  intravenous  pyelogram  showed 
prompt  exi-ii'tion  bilaterall\'  without  an\'  evidence  of  opacjue  coni-reiions  in  the  kidney 
contours.  There  were  some  rounded  calcifications  in  the  pelvis  ciassilied  ,is  "undoubtedly 
phleboliths  ■. 

Upon  careful  cross  examination  of  the  familx',  it  was  determined  th.al  f(]r  the  past  five 
to  six  years  the  patient  had  been  taking  a  medication  containing  100, ()()()  units  of  vitamin  o 
as  well  as  other  vitamins  dail\-  without  prescription.  In  addition,  the  |)atient  had  been 
eating  large  (juantities  of  s(jur  cream.  From  this  it  was  concluded  that  the  clinical  picture 
and  the  laborat(;r\-  findings  could  be  explained  by  the  toxic  metabolic  disorder  of  serum 
hypercalcemia  secondary  to  hyper-vitaminosis  i>  and  an  increased  calcium  int.ake 

The  patient  was  consecjuently  ])laced  (jn  a  low  calcium  diet.  During  the  succeeding  two 
weeks  the  patient  became  much  brighter  and  more  resixmsive.  The  blood  calcium  level 
dropped  to  14.0  mg  '  i .  Her  mental  status  improved  and  she  became  more  interested  in 
her  environment.  She  began  to  feed  herself  and  was  aWe  to  carry  on  a  good  conversation 
with  her  family  and  physicians.  Following  her  discharge  from  the  hospital,  she  has  con- 
tinued to  improve,  and  has  remained  well. 

On  three  month  follow-up  e.xamination,  her  calcium  level  had  fallen  to  12.0  mg  %  and 
she  was  almost  asymptomatic  with  virtually  a  complete  subsidence  of  the  (jrganic  mental 
syndrome. 

A  62  year  old  woman  was  admitted  to  The  Mount  Sinai  Hospital  for  the  first  time  on 
October  1,  1957  with  the  chief  complaint  of  ])ersonality  change  and  epigastric  discomfort  . 
At  that  time  she  said  that  she  had  enjoyed  perfect  health  until  three  weeks  before  admission 
when  she  experienced  a  brief  bout  of  sharp  epigastiic  pain.  Subse(iuent l.\'  she  had  icpeated 
episodes  of  vomiting,  freciuent  loose  bowel  movements,  and  loss  of  a|)petite.  She  also  com- 
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plained  that  "her  wliole  personality  had  changed".  There  was  no  previous  history  of  serious 
illness  and  system  review  revealed  no  significant  symijtomatology . 

The  physical  examination  was  entirely  normal.  Routine  cxaniination  of  the  urine  showed 
a  faint  trace  of  albumin,  a  specific  gravity  of  1.019,  3  to  5  hbc/iwv  and  1.5  to  2f)  wbc/hpf. 
The  hemoglobin  was  12.0  gm  %  and  the  white  blood  count  was  luMinal.  The  sedimentation 
rate  was  33  mm/hour,  the  blood  urea  nitrogen  17  mg  %,  and  the  fasting  blood  sugar  level 
91  mg  %.  Alkaline  phosphatase  was  14.6  k.\  iniits,  the  serum  amylase  32  units,  sodium  139 
meq/L,  potassium  4.0  meci/L,  and  chloride  101  meq/L.  Radiological  studies  of  the  chest 
and  abdomen  revealed  no  abnormalities.  Barium  enema  and  intravenous  pyelogram  were 
normal . 

After  her  discharge  ivniw  tlie  hospital  on  ( )ctiihcr  il,  l'.)57,  (he  patient  continued  to  vomit 
frequently-,  usually  right  after  her  meals.  These  ('jMsodes  were  followed  by  severe  occipital 
headaches  which  diminished  in  intensity  over  the  subsequent  hours  and  were  unaccom- 
panied by  any  other  symptoms.  Occasionally  these  occurred  without  prior  vomiting.  She 
was  therefore  re-admitted  on  November  8,  1957.  Physical  examination  was  again  within 
normal  limits.  A  routine  blood  count  and  urine  examination  on  admission  were  normal. 
The  blood  calcium  level  was  13.3  mg  %  and  the  alkaline  phosphatase  14.2  ka  units.  ( )n  her 
second  hospital  day,  immediately  following  an  episode  of  vomiting,  the  patient  \va.-<  found 
to  have  an  irregular  tachycardia  of  120/min.  An  electrocardiogram  showed  the  presence 
of  atrial  fibrillation.  This  remitted  spontaneously  and  a  subsequent  ecu  was  normal. 
Repeat  radiologic  studies  of  the  gastrointestinal  tract  were  normal  as  was  a  sternal  marrow 
examination. 

On  the  third  hosi)ital  day,  th(>  j^atient  became  confused  and  dis(jriented.  On  neurological 
examination  she  confabulated  having  been  to  .Japan  during  the  previous  night.  She  tended 
to  perseverate  and  had  diflicul(\'  in  cah'ulation.  Occasionally  she  confused  right  and  left. 
The  face-hand  test  (bilateral  siniult  ancous  stimulation  of  face  and  hand)  showed  displace- 
ment from  either  hand  to  the  face.  Instead  of  reportins;  the  sensation  in  one  hand  and  in 
the  face,  she  indicated  that  the  stimuli  were  iipplicd  to  either  side  of  the  Face.  There  was 
generalized  weakness.  The  outstretched  left  \i|)|)er  (■.\treniit\-  fell  in  a  jinky  fashion  which 
the  i)atient  claimed  she  could  not  control.  There  were  no  ata.xia  or  tremors.  The  reflexes 
were  ecpial  and  active  throughout  and  there  were  no  pathological  reflexes.  The  cranial  nerve 
and  sensory  examinations  revealed  no  defects.  Slight  resistance  to  flexion  of  the  neck  was 
noted. 

A  lumbar  puncture  showed  faint  l>'  turbid,  colorless  fluid  luider  an  initial  picssuro  of  15 
cm  Hjo  which  contained  (i  I \  inplior\  l es  and  .5.50  fresh  RBc/cu  mm  and  a  protein  of  20  mg  %. 
Au  elect  roencephalofirani  showed  diffuse  bui'sts  of  2  to  4  cps  activity',  most  marked  an- 
teriorly, which  increased  on  hyperventilation. 

Over  the  course  (jf  I  hr  next  ten  days,  the  patient  showed  marked  fliu'tuation  in  her 
mental  status.  The  icniainder  of  the  neurological  picture  was  unch.'inged.  Slie  continued  to 
suffer  from  severe  nausea  and  vomiting  which  frequentl\-  necessitated  intravenous  fluid 
therapy  to  maintain  hydi;i t ion .  She  was  place<|  un  a  Hauer-.Vuli  low  calcium  diet.  The 
serum  cidcium  lluctiiated  between  10.1)  and  14.5  mg  '  ,  and  the  phosphorus  IxMwcen  2.S  and 
4.1  mg  .  A  24  hour  mine  s|)ecinien  of  2(')()l)  ml  contained  4:^2  ing  of  c.alciuni  and  M)?,  mg  of 
pliosi)horus.  From  the  I2lli  hospital  day  on,  the  patient  became  progressi  V(4  \-  mnvc  lethargic 
and  disoriented  and  on  the  Ititli  be(\inie  conuilose,  i-espoiiding  oiilv  to  painful  stinudi. 
Tliere  was  resistance  to  llexion  of  the  iie,4^.  The  i-eflexes  were  e(|ual  .-md  the  funili  were 
normal.  Occa.sional  m\dclonic  niovemenls  of  the  right  side  of  the  face  anil  right  shoulder 
were  described.  The  blood  calcium  on  lliiil  d:iy  was  14.5  mg  '  the  jjliosphorus  3.i)  mg  '  o 
and  the  plasma  creatinine  1 .2  ing  '  ,  <  »\  i  i  i  he  course  of  the  subsecpient  two  days  there  was 
gradual  deepening  of  the  coma  ,iimI  the  imiieiit  ap|)eared  pre-terminal. 

On  the  ISth  hospital  day,  an  ex|]lniat  ion  of  the  neck  was  performed  on  the  chance  that  a 
parathyroid  adenoma  might  be  fouiul.  Howevcu-,  the  jiat liologist  could  report  only  normal 
thymic,  thyroid  and  i)arathyroid  tissue  in  the  specimens  which  were  removed.  The  patient 
ceased  on  the  day  following  operation. 
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Post-mortem  examination  revealed  an  area  of  ff)cal  adenomatous  hyperplasia,  2  mm  in 
diameter,  in  one  remaining  jiarath^  roid  gland.  Xo  other  evidence  of  j^arathyroid  tissue 
was  found  in  the  neck  or  mediast  ilium.  In  a<l(litiiiii,  niulti])le  pulmonary  emboli  witharight 
lower  lobe  pulmonary  infarct,  and  left  \u\\cv  \n\>c  atelectasis  secondary  to  a  mucopurulent 
plug  in  the  left  lower  lobe  bronchus  were  found.  A  healed  duodenal  ulcei-  and  a  sessile 
adenocarcinoma  of  the  rectum  without  evidence  of  regional  or  distant  metastases  were  also 
present.  In  the  bones  examined,  there  was  no  evidence  of  osteoclastic  activity  destruction. 
Examination  of  the  brain  revealed  no  abnormalities. 

This  case  has  already  been  reported  at  length  elsewhere  (13).  This  4S  year  old  widow  was 
in  excellent  health  until  Ju\\  19.54,  at  whicdi  time  .•<he  became  ])rogrc--i\  cl\  li-tic--  ami  with- 
drawn. She  noted  jxiin  and  swelling  of  her  left  knee  which  was  treated  liy  her  ])li.\sician 
with  "vitamins"  a:id  injections.  Over  the  cours(>  of  the  succeeding  two  months,  she  became 
increasingly  drowsy  and,  by  the  second  week  in  ( )ct()ber,  spent  most  of  her  time  alseep. 

On  October  13,  19.54,  she  was  admitted  to  The  Mount  Sinai  Hospital,  where  general  ex- 
amination revealed  only  a  small  node  in  the  left  axilla  and  a  vague  aixloiniiial  mas.-;. 

On  neurological  examination,  she  was  disoriented  in  all  spheres,  she  jjcrseverated,  and 
was  grossly  out  of  contact.  The  reflexes  were  hypoactive  but  the  remainder  of  the  exam- 
ination revealed  no  abnormalities. 

Roentgenological  examination  showed  no  significant  abnormalities  in  the  skull,  chest, 
long  bones  or  urinary  system.  Lumbar  puncture  was  normal.  The  ee(;  revealed  diffuse, 
symmetrical  4  to  6  cps  activity  with  high  voltage  1.5  to  2  cps  bursts.  The  lilood  urea 
nitrogen  was  54  mg     ,  creatinine  2.9  mg  '^'/c,  and  phosphorus  4.4  mg   [ . 

It  was  only  after  the  finding  of  the  elevated  blood  calcium,  that  the  history  was  elicited 
from  the  patient's  physician  that  she  had  been  taking  100,000  units  of  Vitamin  d  daily  for 
six  weeks  during  July  and  August  of  1954. 

On  a  low  calcium  diet,  the  blood  urea  nitrogen  decreased  to  24  mg  ' }  and  calcium  to  12.5 
mg  %.  Concurrently,  the  patient  became  less  drowsj'  and  less  obtunded.  She  was  discharged 
on  October  30,  1954,  remarkably  improved. 

The  patient  continued  to  do  well  after  discharge  until  thicc  weeks  before  the  second 
admission  on  December  29th,  when  the  lethargy  had  returned  and  was  accom])ained  by 
anore.xia,  constipation,  weight  loss  and  pain  in  the  left  shoulder.  On  ))h\sical  examination, 
the  woman  appeared  chronically  ill  and  lethargic.  An  irregular',  freelx'  movable  mass,  3  by 
7  cm,  was  noted  in  the  left  axilla  and  a  rubljery  lymph  node,  2  by  3  cm,  was  felt  in  the 
right  supraclavicular  area.  The  liver  edge  was  paljiable  one  fingerbreadt h  l)elow-  the  light 
costal  margin  and  a  previously  desci'ibed  mass  in  the  left  upjier  quadrant  had  increased  in 
size.  There  was  tenderness  (jver  the  lower  cervical  and  uppei'  thoracic  vertebrae.  Neurologic 
examination  revealed  marked  lethargy  and  obtundation.  When  rousable,  the  patient  was 
disoriented  for  time  and  place. 

The  blood  urea  nitrogen  was  25  mg  %  and  the  esr  91  mm/hr.  The  hemoglobin  was  10.5 
gm  ,  the  wBf  was  9,700  per  cu  mm,  with  51- <  neut  roi)liil('s,  2V  l\  iiiplioc\  i  cs.  20%  mononu- 
clear cells  and  5'^^(,  eosinophiles.  Platelet  and  ret iculoc\ i !■  i  (iuiit>  were  iKniiial.  The  serum 
calcium  was  17.4  mg  '2,  serum  phosphorus  3.1  mg  '  ,  .  ami  the  alkaline  phosphatase  was  9.8 
KA  units.  X-ray  studies  of  the  cervical  and  d(jrsal  spine  and  of  the  left  shoulder  revoalcil 
no  abnormality.  A  plain  film  of  the  abdomen  showed  the  outline  of  the  left  kidnc.\-  to  bo 
obscured.  On  the  second  hosjjital  day,  a  biops>-  of  tlie  mass  in  the  left  axilla  was  ])ciforme(l 
and  the  diagnosis  of  Hodgkin's  Disease  in  lymph  node  t  issue  w  as  re|)oi  ted  by  the  pat  hologist. 

The  patient  remained  afebrile  but  the  obtundation  and  lethargy-  continued  for  the  first 
three  hos])ital  w  eeks.  On  the  si.xt  li  liospit al  da\'.  At  tii.  lit)  units  per  daw  w  as  begun,  and  on 
the  tenth  day,  coitisone,  100  mg  ^lny  was  sui  ist  i  t  ut  ed.  Al  the  same  time,  ladiotherapy 
was  given  to  the  left  axilla,  left  uppei-  (piadiaiit  of  the  abdomen,  and  the  right  cervical 
region.  The  patient's  lethargy  and  confusion  gradually  cleared.  Hy  the  2(itli  liosjjital  day, 
the  serum  calcium  level  had  fallen  to  10.1  mg  '  ,  ,  the  seium  ]jhosphoius  to  1.9  mg  ''I,  and 
the  blood  urea  nitrogen  to  19  mg  %.  The  patient  was  discharged  (^i  Febr  uary  4,  19.55.  At 
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that  time,  the  masses  in  tiie  ahddiiicn  and  left  axilla  had  decreased  in  size,  hut  new  lymph 
nodes  were  iKJted  in  the  left  cervical  region. 

The  patient  was  well  for  a  few  wce]<s  after  discharge,  hut  then  hecame  febrile.  Nitrogen 
mustard  tlierap\  was  adnii nisi eicd  at  home,  after  which  t hromhocx  t openia  and  leucopeiiia 
developed.  She  died  suddenly  two  months  after  discharge  with  evidence  of  (•ontral  nervous 
system  lileeding.  No  post-mortem  examination  was  performed. 

DISCUSSION 

The  majority  of  the  ctirreiitly  popular  texts  of  medicine,  endocriiiolou;y  and 
neurology  do  not  empliasi/e  lh(>  cliaiiiics  in  mcMittil  status  or  consciousness  in 
patients  with  hypercalcciniti  nor  do  tlicy  stress  that  such  chan<:;es  may  provide 
the  predominant  present  ini;  symptoms.  llo\ve\-er,  sporadic  reference  has  been 
made  to  involvement  of  the  nerxous  .system  in  such  patients  in  the  literatui'e  of 
the  past  (wo  decades,  hit/  and  liaUmaii,  as  recently  as  1!):)2,  were  the  first 
to  call  attention  to  the  fact,  in  the  American  literature,  that  hyperparafhyroid 
patients  may  [jre.sent  with  mental  .symptoms  which  clear  after  surgical  removal 
of  the  parathyroid  adenoma  (1).  Htirlter,  in  his  (>xcellent  re\iew  on  the  para- 
thyroid gland  and  its  relation  lo  the  nerxous  system,  lists  among  other  symptoms 
of  hypercalcemia:  psychosis,  dei)re.ssi()u,  listlessness,  lethargy,  apathy,  drowsiness, 
fatigability  and  mental  retardtition  as  well  as  weakness,  hyperreflexia  and  hypo- 
sensitixily  to  .sensory  stimuli  (2).  l']itinger  calls  attention  to  th(>  fact  th;it  seven 
out  of  the  lifly  patients  he  studied  with  hyperparathyroidism,  showetl  mental 
clumges  (.')).  ( )ther  authors  mention  nein'opsycliiat  ric  symptoms  in  hyperpara- 
thyroidism, in  \itamin  d  intoxication,  and  in  h>|)ercalcemia  associated  with 
androgenic  and  estrogenic  therapy  (4  7).  hinally,  Wenger  d  al.,  in  reviewing 
the  symptoms  of  hypercalcemia  in  the  milk-alkali  syndrome  states:  .  .  mental 
confusion,  ataxia,  stiii)or  and  toxic  psychosis  may  dominate  the  picture"  (8). 

Th<'  three  patients  presented  here  demonstrate  the  diHiculties  in  diagnosis 
when  the  primary  and  most  conspicuous  manifestation  of  hypercalcemia  relates 
to  the  central  nervous  system.  As  is  smnmarized  in  Table  I,  mental  changes 
of  varying  duration  and  progressi\-e  nature  were  the  prominent  presenting 
complaints  in  all  three  cases.  In  each  instance,  |)rimarv  brtiin  disease  was  sus- 
pected, because  no  obvious  cause  for  the  symptomatology  was  in  e\  idence  and 
neurological  consultation  was  therefore  re([ueste(l.  In  the  first  case,  the  picture 
was  further  confused  by  the  history  of  recent  cerebral  trauma  and  therefore 
the  possibility  of  subdurjil  hematoma  was  seriously  considered.  After  all  studies 
had  failed  to  demonstrate  any  e\  idence  of  a  space-occupying  intracranial  mass, 
a  complete  spectrum  of  blood  cheimst  l  ies  re\  (-aled  the  presence  of  hypercalcemia. 
The  history  of  high  xilamin  n  and  calcium  intake  was  obtained  only  after 
meticulous  (luestioning  of  the  patient's  family.  In  the  second  patient,  the  course 
was  (>xtr(>m(>ly  rajjid  tind  progressive.  Despite  a  rather  careful  search  of  the 
mediastinum  at  the  time  of  post-mortem  examination,  no  satisfactory  cause 
for  the  hypcrcjilcemia  could  be  found,  except  for  the  small  area  of  adenomatous 
change  in  the  remaining  parathyroid.  However,  primary  hyperparathyroidism 
remains  as  the  most  ])robable  diagno.sis. 

It  is  interesting  to  note  that  both  the  first  and  .second  patients  showed  sudden, 
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TABLE  I 


Admission  Bloo 

Chemistries 

Age 

Sex 

Neurological  Presenting  Symptoms 

Duration 

EEG 

Etiology 

Ca 

P 

mg.% 

mg.% 

t  B 

< 

67 

M    t  1    t    d-ti      1    S  t  d  d 

wee  s 

15.8 

1.9 

9.3 

12 

Diffuse  4-6  cps, 

H 

calcul^ia  ^"^  dis'orientetion  ^  ua 

niin"  \sU 
nnnosis 

steadiness   nmscular  weakness' 

bursts  1  5-3 

polydipsia,  anorexia 

cps 

62 

9 

Personality  change,  nausea,  ano- 

9  weeks 

Confusion     disorientation  dys 

3  weeks 

13.3 

12 

Diffuse  bursts 

Possible  hy 

ealculia,  weakness 

2-4  cps 

perpara- 

thyroidism 

Progressively  deepening  coma 

1  week 

14.5 

3.9 

48 

? 

Listlessness,  fatigue,  drowsiness. 

3  months 

13.8 

4.1 

10.2 

60 

Diffuse  4.6  cps 

confusion,    perseveration,  dis- 

Diffuse brusts 

orientation,  blurring  of  vision 

43 

1.5-2  cps 

Lassitude  and  dr(jwsiness 

2  months 

17.4 

3.1 

9.8 

26 

Hypervita- 

later 

minosis  D 

Hodgkins 
disease 

fleeting  loss  of  tone  in  outstretched  extremities  which  gave  the  appearance  of 
jerky,  almost  myoclonic  dropping  of  the  limb  which  was  immediately  restored 
to  its  original  position.  This  symptom  was  (juite  prominent.  Patients  who  mani- 
fest such  symptoms  should  be  suspected  of  some  form  of  intoxication. 

All  three  patients  showed  moderate,  dift'use  slowing  in  their  electroencephalo- 
gi'ams;  this  was  accompanied  by  diffuse  bursts  of  1.5  to  2.5  cps  activity.  This 
type  of  disturbance  is  also  non-specific  and  can  be  seen  in  cerebral  dysfunction 
due  to  a  wide  variety  of  etiologies  (9). 

The  organic  mental  syndrome,  as  described  in  the  literature  and  displayed 
by  the  patients  presented,  cannot  be  characterized  in  any  specilic  manner, 
except  that  it  is  usually  accompanied  by  marked  la.ssitude  and  drowsiness,  occa- 
sionally stupor  and  coma.  The  patient  is  often  disoriented  and  confu.sed,  has  a 
poor  memory,  has  difficulty  in  calculating  and  has  a  short  attention  span.  The 
face-hand  test  is  usually  positive  (10).  Incontinence  of  urine  and  feces  and 
difficulty  in  personal  hygiene  are  freciuently  noted.  Such  mental  changes  are 
characteristic  of  any  type  of  diffuse  cerel)ral  dysfunction.  ( 'on.se(|uentl.\',  diag- 
ncses  of  brain  damage  due  to  pressure  of  intracranial  t  umor,  sulxliii  al  hematonia, 
or  hemorrhage  are  entertained.  When  these  syin])tonis  are  accompanied  i)y 
anorexia,  nausea,  xomiting,  epigastric  pain,  nuiscuhu-  weakness,  constipation 
or  polydipsia  and  polyuria,  hypercalcemia  as  an  etiologic  factor  should  be 
strongly  su.spected.  Howe\-er,  the  po.ssibility  of  a  hypercalceinic  .syiidrome  should 
be  borne  in  mind  in  the  diagnostic  evaluation  of  all  patients  with  organic  mental 
syndromes  of  obscure  etiology. 

Prolonged  hypercalcemia  may  cause  parenchymatous  and  tubular  deposition 
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of  calcium  in  the  kidneys.  Thus  pyelonephritis  with  conseciucnt  reduction  in 
renal  function  may  ensue.  Furthermore,  abrupt  elevation  of  the  serum  calcium 
level  causes  immediate  alterations  of  tuhulai-  function  such  as  reduced  tul)ular 
reabsorption  of  salt  and  water  (II).  The  salt  and  water  losses  due  to  the  conse- 
quent polyuria  may  cause  dehydration  and  further  reduction,  albeit  reversible, 
in  renal  function  (12).  In  pioloufied  hypercalcemia,  irreversible  renal  damage 
may  be  produced,  (ienerally,  as  renal  function  falls  conse(iuent  to  hypercalcemia, 
the  level  of  the  serum  calcium  rises  precipitously.  However,  a  fall  in  renal 
function  may  cause  an  elevation  of  the  serum  phosphorus  with  a  consecjuent 
reduction  in  the  sei  um  calcium,  sometimes  obscuring  to  some  degree, the  original 
hypercalcemia.  Since,  in  many  cases,  the  pathologic  state  causing  the  hyper- 
calcemia may  be  correctible,  the  importance  of  prompt  recognition  of  this 
condition  by  detei'mination  of  the  serum  calcium  level  is  self-evident. 
The  following  pathologic  entities  may  produce  hypercalcemia: 

(a)  Hypervitaminosis  d;  usually  after  intakes  in  excess  of  100,000  units 
per  day  for  prolonged  periods  (5,  6). 

(b)  Hyperparathyroidism  (1,  3,  4). 

(c)  The  milk-alkali  syndrome;  high  dietary  calcium  content,  especially  when 
accompanied  by  insoluble  alkali.  This  entity  is  most  frequently  encountered  in 
patients  treated  for  duodenal  or  gastric  ulcer  (8). 

(d)  Boeck's  sarcoid. 

(e)  Hodgkin's  disease  (11). 

(f)  Estrogen  or  testosterone  administration  in  large  doses  for  extended 
periods  (7). 

(g)  Metastatic  malignancy  involving  bone. 

(h)  Multiple  myeloma. 

(i)  Prolonged  immobilization. 

The  precise  mechanisms  by  which  alterations  in  the  serum  calcium  level  pro- 
duce functional  changes  in  the  intact  central  ner\-ous  system  are  not  clear.  There 
is  a  considerable  body  of  experimental  data  which  indicates  that  ele\'ation  of 
calcium  abo\-e  physiologic  le\-els  can  produce  pi'ofound  alterations  in  nerve  func- 
tion, both  p(>ripheial  and  central  (14,  15).  These  include:  incicased  threshold  to 
electrical  stimulation  of  myelinated  nerve  fibers  (10-18);  dccreax'd  rate  of  dis- 
charge of  the  post-synai)tic  neuron  in  the  sympathetic  ganglia  where  the  dis- 
charge is  pi-oduced  either  by  administration  of  acetyl  choline  or  tetanic 
stinnilalion  by  way  of  the  presynaptic  fiber  (18);  acceleration  of  the  decrease  in 
snccessi\-e  end  plate  jiotentials  during  r(>petitive  stimulation  of  the  neuro-muscu- 
lar  .junction  via  the  motor  ner\e  (1!)).  It  has  been  found  that  increasing  the  cal- 
cium concentration  of  the  perfusing  medium  causes  a  decrease  in  permeability  of 
the  ner\'e  membrane  to  ions  and  this  has  been  offered  as  a  possible  explanation 
of  the  alterations  in  th(>  electrical  properties  (20).  Also  in  brain  slices,  calcium 
tends  to  depicss  respiration  (21  ). 

SUMMARY 

Not  infrequently  a  patient  may  present  with  confusion,  lethargy  and  a  bizarre 
organic  mental  syndrome  as  the  primary  expression  of  hypercalcemia,  regardless 
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of  etiology.  Three  cases  are  reported  which  were  referred  for  neurological  con- 
sultation because  of  a  peculiar  organic  mental  syndrome,  a  clinical  picture  which 
caused  much  diagnostic  confusion  until  a  high  serum  calcium  level  was  estab- 
lished as  the  etiological  factor.  In  two  of  the  patients,  fluctuations  in  the  serum 
calcium  levels  were  observed  to  be  correlated  with  changes  in  mental  status; 
confusion  increasing  with  the  rise  in  the  serum  calcium  lexel.  The  underlying 
cau.ses  foi-  the  hypercalcemia  were  Hypervitaminosis  d,  Hodgkin's  Disease  and 
paiathyroid  adenoma  in  the  three  patients  respectively.  It  is  emphasized  that 
ncuiopsychiatric  symptomatology  may  be  the  presenting  picture  of  a  hyper- 
calcemic  syndrome.  Since  prolonged  hypercalcemia  may  cause  severe  renal  tubu- 
lar damage  and  even  death,  and  since,  in  many  cases  therapeutic  measures  are 
available  for  eliminating  either  the  primary  cause  of  the  hypercalcemia  or  low- 
ering the  serum  calcium  level  (e.g.  by  ethylene  diamine  tetraacetic  acid),  early 
diagnosis  is  extremely  important.  The  possibility  of  hypercalcemia  should  there- 
fore be  borne  in  mind  in  the  differential  diagnosis  of  organic  mental  syndrome  of 
obscure  etiology. 
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REGIONAL  ENTERITIS  PRESENTING  AS 
GROSS  RECTAL  BLEEDING 


FRED  HORWITZ,  M.U. 

AND 

IVAN  D.  BARONOFSKY,  M.D. 
New  York,  N.  Y. 

The  purpose  of  this  paper  is  to  emphasize  the  need  for  inehuling  re<^ioii:il  en- 
teritis in  the  differential  diagnosis  of  gross  rectal  bleeding,  (iross  rectal  bleeding 
includes  blood  streaked  stools,  melena,  (tarry  stools),  and  profuse  hemorrhage 
per-rectum. 

Gross  rectal  bleeding  can  occui'  as  the  predominant  oi'  only  presenting  symp- 
tom of  I'egional  enteritis.  lV\er,  fistuli,  diarrhea,  and  .severe  abdominal  pain  do 
not  need  to  be  pre.sent.  The  case  to  be  presented  bears  witness  to  this  fact. 

Fallis  first  reported  a  case  of  regional  enteritis  with  gross  rectal  l)leeding  as 
the  presenting  symptom  in  1940  (1).  His  patient  had  i)rofusc  bleeding  over  a 
seven  week  period  which  recjuired  eight  transfusions.  IJcgional  enteritis  was  dis- 
covered by  exploratory  laparotomy.  Yunich  and  Crohn  icpdrtcd  their  first  case 
of  regional  enteritis  ushered  in  by  gross  bleeding  in  l!)41,  and  they  considered 
this  to  be  very  atypical  (2).  In  1958  Crohn  and  \  arnis  reporting  on  .'A'2  patients, 
were  able  to  add  only  one  more  case  of  this  nature  (o).  The  total  incidence  of 
their  series  was  only  .37  per  cent.  In  1957  Brown  described  a  case  of  imexplained 
rectal  bleeding  due  to  regional  enteritis,  and  emphasized  the  need  to  consider 
that  condition  as  a  cause  of  rectal  bleeding. 

CASE  HISTORY 

A  65  year  old  white  female  was  admitted  to  The  Mmint  Sinai  Hospital  on  December  15, 
1958.  She  presented  with  a  two  year  histor.\'  of  intermit  tent  f^l■oss  rectal  hictMling.  Thi.s  wa.s 
described  as  the  passage  of  stool  surrounded  \>y  a  string  of  red  blood.  She  also  complained 
of  intermittent,  mid-abdominal  cramps  which  often  terminated  after  the  passage  of  dark 
red  clotted  blood  which  was  the  consistency  of  .jello.  The  bleeding  and  cramps  became  more 
frequent  over  the  two  year  period.  There  was  no  histor\'  of  diarrhea,  constipation,  nausea, 
or  vomiting.  Ten  months  prior  to  admission  the  patient  hail  one  episode  of  fever  (  1()4°F.) 
and  erythema  nodosa.  This  was  treated  with  1 1  iamcinolone,  and  both  the  fever  and  ery- 
thema disappeared.  The  patient  was  still  taking  triamcinolone  in  low  dosage  at  the  time  of 
admission. 

Gastrointestinal  .\-rays  ami  sigmoidoscop,\-  done  in  her  home  town  were  considered  to  be 
negative.  A  barium  enema  e.xamination  just  piim-  to  admission*  revealed  a  1,-irge  pol\  poid 
lesion  in  the  mid-sigmoid  colon.  It  was  assunie(l  that  this  was  the  main  cause  of  the  gross 
rectal  bleeding.  Accordingl.\-,  excision  of  the  polypoid  lesion  was  entertained. 

Physical  examination  revealed  a  well  developed,  well  nourished  white  female  who  showed 
no  signs  of  acute  or  chronic  disease.  There  was  mild,  generalized  abdomiiud  tenderness, 
but  no  other  significant  physical  findings. 

From  the  Department  of  Surgery,  The  Mount  Sinai  Hospital,  New  York,  X.  Y.  This 
work  has  been  supported  in  part  l)V  the  Surgical  Fund  of  The  Mount  Sinai  Hospital,  Xew 
York,  X.  Y. 

*  Richard  Marshak,  M.D. 
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The  laliuialciix-  lindiiifis  were  as  follows:  HeiiKj^lobiii,  13.3  gin  per  cent;\VB(',  8,.550/cu 
mm;  platelets,  2(i2. ()()()  Cii  mm.  Clottiiifi  and  bleeding  time.s  were  normal.  The  .stool  was 
brow  II  and  semilormed;  I  lie  guaiac  w  as  2  plus. 

Ojieration  was  peifonniMl  on  1  )ecembcr  IS,  1958.  A  broad  based,  partially  soft,  partially 
indurated,  poly]ioid  lesi(]n,  iliree  centimeters  in  diameter,  was  found  in  the  mid-sigmoid 
colon.  Careful  examination  of  the  rest  of  the  bowel  reveahnl  nothing  but  some  thickening 
of  the  distal  twii  feet  of  ileiun.  This  was  not  deemed  to  be  of  importance.  The  polypoid 
lesion  w.as  removed  together  with  a  small  segment  of  adjoining  colon  (Fig.  1).  There  was  no 
ulceration  and  no  r\-idcnca'  of  active  bleeding  from  the  ])oly]).  Frozen  section  reveah-d  adeno- 
carcinoma with  no  inlilt  lat  ion  at  \ho  base.  .\  left  hemi  colectomx  and  aortic  node  dissection 
(with  an  incidental  splenectomy  )  weie  perfoianed.  The  distal  ileum  was  reexamined  just 
before  closing  the  abdomen  and  the  tliickened  ileum  appeared  to  b(>  unchanged.  Since 
pathology  sufficient  to  explain  the  bleeding  was  found,  the  abdomen  wtis  closed.  The  final 
pathologic  examination  revealetl  no  metastatic  lesions  in  the  sixteen  regional  nodes. 

Post-operativelw  the  |)atient  did  well  for  six  il,a\s.  She  then  began  to  })ass  large  amounts 
of  blood  from  the  rectum  and  rei|uire<l  two  t  ransfusi<ins.  The  i)rofuse  bleeding  sulisided 
spontaneously,  however,  stool  guaiac  tests  continueil  to  be  positive.  On  the  twentieth 
post-operative  da\  there  was  fever  of  1()3°F.  and  s\  ni])toms  of  intestinal  obstruction.  The 
latter  gradually  subsided,  but  she  continued  to  have  fever  in  the  range  of  100°  to  lOrF. 
until  given  steroid  theiap\'.  This  had  been  gradually'  (iisc(uilinued  ijost-ojjeratively.  On 
February  2,  1959  a  barium  meal  was  given.  -\  ra.\  s  icvealed  a  loop  of  small  bowel,  measuring 
ten  to  twelve  incdies  long  w  hich  lacked  nnicosal  pattern  and  serrated  margins  (Fig.  2).  The 
terminal  six  inches  of  ileum  a])peare(l  to  be  normal.  .V  diagnosis  of  regional  enteritis  was 
ma<le.  The  patient  w  is  disch.aiged  on  Februai>'  5,  1959  on  conser\'at  i  ve  therajjy  which  in- 
chuled  I'redmsone".  It  was  lelt  that  in  light  of  a  mild  coronary  occlusion,  whudi  she  sus- 
tained during  her  hospital  course,  operat  ion  should  be  temporarily-  post  poncd.  ( )ii  Febnuiry 
9,  1959,  four  days  after  discharge,  the  patient  was  readmitted  to  the  hospital  after  having 
two  episodes  of  severe  rectal  bleeding.  She  ap|)eared  |)ale  and  ill.  Her  hemoglobin  was  8.3 
gm  per  cent.  Blood  was  easily  visible  in  the  stool.  She  i('ceive<l  fi\e  units  of  blood  ( (peration 
was  performed  on  February  11,  1959.  Ten  inches  of  thick(uied.  red,  edematous,  small  bowel 
was  found  approximately  six  inches  from  the  ileocecal  valve.  An  ileo-ascending  colostomy 
and  res(>ction  of  the  in\-ol\-ed  ileum  was  performed.  The  icsectetl  ilemn  was  diagnosed  as 
chrome  ami  acute  regional  enteritis  with  multiple  skip  areas  and  marked  narrowing  of  the 
lumen.  There  weic  ni;in\  -catleied  ulcerations. 

The  i)ost  opei  at  i\  (•  couise  w  as  r;it  her  stiu  inv  and  was  complicated  by  a  perforated  cecum 
which  w  as  ext ei  ion zed  .■iiid  closed  at  a  later  date.  At  present  ,  the  patient  has  no  rectal  bleed- 
ing, no  lever,  and  iio  abdominal  c<implaints. 


Fi(i.  1.  (iross  si)ecimen  of  resected  ileum.  Arrows  separate  normal  intestine  on  left 
(with  distinct  |)licae  circularis)  from  diseased  intestine  (loss  of  plicae  with  scarring  and 
inflammation  of  mucosa)  on  right. 
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Fig.  2.  Small  bowel  study  of  patient  taken  on  2/2/r)().  IhMini  between  arrows  showsloss  of 
mucosal  pattern  and  serrated  margins.  "Rigid"  configuration  i)pr.sisted  on  all  films. 

DISCUSSION- 

This  case  history  points  up  the  necessity  of  k(>epiii<i;  i'e<>;i()nal  enteritis  in  mind 
when  presented  with  relatively  asymptomatic  gi-oss  icctal  l)le('(linj^-.  It  also  points 
up  the  necessity  of  doing  a  complete  gastrointestinal  study  e\en  though  a  plau- 
sible lesion  is  found  in  the  first  one. 

Gross  rectal  bleeding,  when  considered  as  a  concomitant  of  other  more  typical 
symptoms  of  regional  enteritis,  and  not  as  the  sole  ])ivsciitiiiu  complaint,  is  not 
rare.  Van  Potter  reported  a  history  of  gro.ss  rectal  hlccdin^  in  SS  (  1(1';  )  of  o04  pa- 
tients at  their  initial  visit  (5).  Si.xty  or  ten  per  cent  of  the  total  cases  had  blood 
streaked  stools,  and  10  or  six  per  cent  had  profuse  hlecdinji;  or  melciia.  Daffner 
and  Brown  reporting  on  one-hundred  cases,  found  24  per  cent  with  blood  streaked 
stools,  and  ten  per  cent  with  profuse  lileediiig  or  nielena  (il).  Crohn  and  ^'arnis 
reporting  only  profuse  bleeding  and  meleiia,  found  25  cases  out  of  a  total  of  542 
cases  or  4.5  per  cent  (8).  Considering  the  amount  of  inflammation  and  ulceration, 
it  is  surprising  that  the  incidence  of  gross  I'ectal  bleeding  is  not  much  higher.  This 
can  probably  l)e  attributed  to  the  shallowness  and  narrowness  of  the  ulcerations. 
Schenken  and  Biims  in  tlescribing  (he  gross  patliologic  findings  state  that  it  is 
only  with  the  help  of  a  dissecting  loop  that  mimei'ous  shallow,  fissui'c-like  ul(;era- 
tions  are  noted  (7).  furthermore,  the  ulcerations  do  not  usually  extend  beyond 
the  muscularis  mucosa.  Tlie  ulcerations  that  do  go  beyond,  often  form  fistuli  be- 
cause of  their  narrowness,  have  a  low  probability  of  striking  one  of  the  larger 
vessels,  which,  in  the  small  intestine,  typically  lie  in  the  submucosa. 
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French's  Index  of  Differential  Diagnosis  lists  57  causes  of  gross  rectal  bleeding 
and  curiously  fails  to  mention  regional  enteritis  (8).  When  pr<)l)al)ly  05  to  75 
per  cent  of  gross  rectal  bleeding  can  be  attributed  to  peptic  ulcers  and  another 
10  to  15  per  cent  to  esophageal  varices  and  neoplasm,  regional  enteritis  is  cer- 
tainly not  common;  nevertheless  it  should  be  considered  as  a  potential  cause. 

SUMMARY 

A.  Gross  rectal  l)le(>ding,  as  in  the  case  presented,  may  be  the  only,  or  pre- 
dominant ])i('senting  syni])toni  of  regional  enteritis. 

B.  Gross  I'cctal  bice* ling  as  a  concomitant  symptom  of  regional  enteritis  oc- 
curs in  approximately  Ki  to  24  per  cent  of  cases.  Severe  bleeding  and  melena 
(excluding  blood  streakenl  stools)  can  be  expected  in  4  to  (5  per  cent. 

c.  The  reason  for  the  comparatively  low  incidence  of  gross  rectal  bleeding  in 
regional  enteritis  may  possibly  be  explained  by  the  shallowness,  and  more  im- 
portant by  the  narrowness  of  the  ulcerations. 

D.  Considerati(jn  nuist  be  gi\-en  to  regional  enteritis  as  a  cause  of  gross  rectal 
bleeding. 
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Actinomycosis  although  not  an  extremely  rare  disease,  is  uncommon.  Con- 
comitant involvement  of  the  abdominal  organs,  endocardium,  and  central  nerv- 
ous system  is  rare.  It  is  our  purpose  to  report  a  case  of  actinomycotic  disease  of 
the  central  nervous  .system,  and  its  successful  treatment. 

CASE  REPORT 

A  64  year  old  male,  was  admitted  to  The  Mount  Sinai  Hospital  with  the  complaints  of 
weakness,  anorexia,  severe  anemia  and  a  right  upper  quadrant  mass  of  two  months  dura- 
tion. He  had  .suffered  an  injury  to  the  lower  region  of  the  back  in  an  automobile  accident 
three  years  before  admission.  Significant  past  history  included  a  brief  episode  of  chest 
pain  which  occurred  two  years  before  admission  and  which  was  relieved  by  injection  of  an 
opiate.  He  had  recurrent  sore  throats  presumably  due  to  inflamed  tonsils,  (going  back  for 
many  years)  and  on  one  occasion  he  was  told  that  he  had  a  possible  small  stone  in  his  left 
subma.xillary  gland. 

He  had  been  in  relatively  good  health  until  about  si.x  weeks  before  admission  when  he 
began  to  experience  increasing  fatigue,  malaise,  anorexia  and  occasidiial  chilly  sensations. 
Two  weeks  after  the  onset  of  these  symptoms  he  was  treated  with  erythromycin,  but  with 
no  improvement.  Physical  examination  revealed  guarding,  and  a  jjrobable  mass  in  the  right 
upper  quadrant .  .\  sei  ies  of  st  udies  such  as  abdominal  x-rays,  cyst  osco])\-,  upper  gastro- 
intestinal barium  cdiitrast  x  ia>  s,  cholecystogram  and  barium  enema  x-ia\-  were  reported 
as  negative.  The  blood  sliowed  a  moderately  severe  anemia,  while  urinalxsis  revealed 
microscopic  hematuria.  Because  of  continuing  anorexia,  anemia,  a  right  upjjcr  quadrant 
mass,  and  weight  loss,  he  was  admitted  to  the  hospital  October  .30,  1956. 

He  presented  with  marked  pallor  but  apjjeared  well  nouiished.  The  blood  press\ire  was 
126/80  mm  Hg,  temperature  101°F  and  the  pulse  rate  100.  i:\aniiiiai  ion  of  the  he:i<l  and 
neck  were  unremarkable.  The  left  ear  drum  was  scaiied  and  hearing  was  inaike(lly  im- 
paired on  the  left  side.  The  tonsils  were  small  and  reddened  and  the  cr\  ])ts  contained  some 
debris  and  secretions.  There  was  no  significant  lymjjh  node  enlargement.  The  left  border  of 
the  heart  was  percussed  two  cm  to  the  l(>ft  of  the  mid-clavicular  line.  There  was  a  grade  I 
systolic  murmur  over  the  aortic  area  and  a  grade  11  apical  systolic  muiinur.  Occasional 
scattered  sibilant  rales  were  heard  over  both  posterior  lung  Helds.  Ivxamination  of  the 
abdomen  revealed  a  sense  of  icsistance  in  the  right  upper  (puidrant  with  the  liver  edge  felt 
one  fingerbreadth  below  the  .-ostal  margin.  A  definite  mass  could  not  be  felt  although  there 
was  a  suggestion  of  one  in  oi  under  the  liver.  Rectal  examination  revealed  an  enlarged  soft 
prostate.  The  peri])heral  |iulses  were  jjresent  and  neuiological  examination  was  normal. 

Laboratory  sttidies,  done  at  the  time  of  admission,  revealed  the  hemoglobin  to  be  7.3 
gm  ,  white  cell  count  3,400  per  cu  nun,  a  differential  count  of  tiO' ,  ,  polymorphoiuiclear 
neutroi)hils,  11',.  band  form  neutrophils,  20'  ,  ,  lyniph()c>-tes,  2'  ,  ,  monocytes,  (i' ,  ,  atypical 
lymphocytes,  and  1',  metamyelocytes.  Red  cell  anisocytosis  and  li\ijercliroinasia  were 
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noted  on  the  smear.  Urine  specific  gravity  wa.s  1.022  without  albumin  or  sugar  and  the  sedi- 
ment contained  5  to  6  wbc/hpf.  Sedimentation  rate  wa.s  99  mm/hr  (Westergren). 

The  blood  urea  nitrogen  was  16  mg  blood  sugar  122  mg  ,  alkaline  pliuspliotase  5.2 
KA  units,  serum  ])roteins  7.4  gm  <  (,  with  serum  albumin  3.1  gm  '  r  and  -ci  uiii  i:liil)ulin  4.3 
gm  %.  The  Bromsulfalein  retention  was  3.5' ^  in  45  minutes.  Bilirubin  \\  ;is  ().S7  mg  '  p  total 
with  0.13  mg  '^'1  indirect.  The  l)l(>od  Wassermann  was  negative.  The  stool  was  negative  for 
ova  and  parasites.  There  was  nn  Hence-Jones  protein  in  the  urine.  Three  blood  cultures 
showed  no  growth.  BhicMi  smeai's  weic  negative  for  malarial  ))arasites  ami  agglutinations  for 
salnKinella.  i)rucella  and  sliigelhi  organisms  were  negative.  Twii  lupus  pre])arat ions  were 
negative.  ( "i  rculal  ion  time  was  20  seconds  i  Declmlin  °  1 .  Sternal  marrow  studies  revealed 
24',  mM'l()e\'tes.  0.3' I  m\'el( iblast s .  1',  ('(jsiniiphilic  m\'eloc yt es.  23' ,  segnuMit al  neut rophils, 
1.5',  heiiidtdgiines.  (1.2',  reticulum  cells,  3.0',  eryt lire iblasts,  34.0',  normoblasts;  the 
megakar\  iic\  t<'s  were  plentiful.  The  jilatelet  count  was  240. (X)0  jjer  cu  nun,  and  the  hemato- 
crit 25'  ,  The  mai  row  .  restudied  one  week  later,  appeared  closer  to  normal  but  similar  to  the 
previous  examination. 

Electrocardiographic  tracings  showed  changes  suggestive  of  an  old  diaphragmatic  wall 
myocardial  infai-ction,  and  left  ventricular  li\i)ert ro|)h.\'. 

X-ray  studies  revealed  a  normal  excretory  urogram,  skull,  and  long  bones.  The  dorso- 
lumbar  spine  showed  marked  artliritic  changes,  jiai'ticularly  in  the  lower  lumbar  region. 
A  chest  x-ra\-  demonstrated  a  slight  tiansverse  enlargement  of  the  heart,  and  a  tortuous  and 
elongated  aoit.t.  There  was  no  abnormalitx'  of  the  lung  parenchyma. 

Special  ,~i'iuni  inicroprotein  studies  revealed  a  IukIi  ganuna  globulin. 

During  the  tirst  two  weeks  there  were  temperature  elevations  to  101°F  nearly  every  day 
and  the  murmurs  became  grade  II  to  grade  III  in  intensity.  The  clinical  impression  of  sub- 
acute bacterial  endocarditis  was  entertained.  Prior  to  the  atlvent  of  therapy,  14  days  after 
admission,  he  was  found  to  be  disoriented,  with  a  marked  expressive  aphasia,  and  a  positive 
face-hand  test.  I'urther  examination  disclosed  a  right  homonymous  field  defect,  right 
hemiparesis,  right  hemi  hypalgesia,  and  a  right  Babinski  sign.  The  findings  pointed  to  a 
left  central  lesion,  .\ccordingl >•,  a  lumbar  jiuncture  was  done.  The  jjressure  was  normal  but 
the  fluid  was  turbid,  \ellow  ,  and  contained  87  pol>-mori)honuclear  and  three  mononuclear 
cells  per  cubic  millimeter.  An  elect ro  encephalogram  was  severel\'  abnormal  and  consistent 
with  diffuse  cerebral  dysfunction  in  the  presence  of  ,in  extensive  or  deep  left  sided  lesion. 

The  temjjerafure  i)egan  spiking  to  104°F  and  the  patient  's  condition  l)ecame  more  criti- 
cal. .\lthough  blood  cultures  were  negative,  antibiotic  therapx'  was  begun  immediately. 
Six  da>s  latei-  .\ct i noni\ces-bovis  was  rejjorted  from  the  si)inal  fluid  culture.  The  organism 
was  sen^itive  to  ])enicilli n ,  tel  rac.\'cline,  and  chloramphenicol  in  vitro. 

The  patient's  condition  improved,  and  by  the  end  nt'  one  week,  no  neurological  ab- 
norm.-ilit  x  could  be  detecteil  excejjt  tor  a  slight  sensoiy  delect ,  The  mass  in  the  right  upper 
quaih  ant  became  less  prominent  ;uid  was  barely  palpable.  Two  weeks  after  onset  of  therapy, 
the  spinal  tluid  contained  >even  cells  per  CU  mm,  four  polymorphs  and  three  mononuclears 

During  the  first  two  weeks  the  patient  was  treated  with  digoxin  and  Diamox®.  After 
blood  and  marrow  studies  were  concludeil  he  was  given  four  units  of  i)lood.  The  hemoglobin 
rose  to  11  gm  '  ,  .  With  the  advent  of  cerebral  (aunplications,  tetracycline,  200  mg  was  given 
int  ramuscularl.\-  and  t  hen  .')IIO  mn  w  as  given  e\-er\'  six  hours.  Because  of  a  historv  of  penicillin 
sensitivit.w  he  was  started  on  200  units  of  sodium  penicillin  (i,  given  slowlx'  in  infusion  of 
normal  saline,*  Since  theiv  was  no  reaction  to  this  and  then  gradually-  higher  dosages,  the 
dosage  w  as  increased  to  10  million  units  a  daw  (  '.ant  risin  °  in  the  dosage  of  4  gm  a  day  was 
ailded,  .Vfter  one  week  the  penicillin  administ  rat  in  was  changed  to  the  intra  muscular 
route  and  I  lie  ,|.i-a;ie  :i dmi nist ered  was  six  million  units  per  day.  This  antibiotic  therapy 
w;is  contiinied  ioi  lour  weeks.  His  siibsecpient  course  was  uneventful  and  he  made  a  full 
recovers  . 

*  Penicillin  "desensitization"  was  done  by  Dr.  Eli  Pearlman. 
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DISCUSSION 

Actinomycotic  infection  in  man  was  reported  by  Israel  as  early  as  1878  (1), 
Israel,  Wolff  and  others  established  that  Actinomyces  is  a  frequent  inhabitant 
of  the  oral  cavity  and  respiratory  tract  so  that  infection  in  man  may  be  endo- 
genous (2).  With  the  disruption  of  normal  barriers  to  infection,  penetration  of  the 
mucous  membranes  of  the  respiratory  and  alimentary  tract  or  of  the  skin  may 
occur  (3).  Infection  may  be  superimposed  upon  trauma  or  other  predisposing 
factors  such  as  acute  diverticulitis.  Later,  ITar\-oy,  C'antrell,  and  Fisher  reported 
four  cases  resulting  from  perforation  of  the  intestinal  tract  due  to  fish  bones  (4). 

Cornell  and  Shookhoff'  reviewed  G8  cases  of  cardiac  actinomycosis  and  found 
involvement  of  the  heart  by  direct  extension  in  2!),  pyemic  in^•olvenu'nt  from 
distant  foci  in  19,  pericarditis  from  adjacent  structures  in  12;  th(^  cause  was  not 
clear  in  five  cases  (5).  Clinical  evidence  of  heart  disease  was  found  in  only  23  of 
60  patients  who  exhibited  congestive  heart  failure.  The  majority  of  these  23  pa- 
tients showed  large  pericardial  accumulations.  Zoeckler  also  reported  peri- 
carditis by  extension  from  the  chest  wall  and  stated  that  hematogenous  spread 
may  result  in  myocardial  inA'oh'ement  before  the  pericardium  or  endocardium 
are  involved  (G). 

Although  the  cervicofacial  connecti\  ('  tissues  have  been  thought  to  be  the  most 
common  source  of  primary  actinomvcotic  infection,  a  recent,  25  year  review  of  37 
cases  from  the  Johns  Hopkins  H()si)ital  gives  the  incidence  of  pi-imarv  sites  as 
abdominal  03  per  cent,  cervicofacial  24  per  cent  and  puhnoiiaiy  13  per  cent. 
Whei-e  seeoiidaiy  spread  occurred  it  imoKed  the  abdominal  wall  of  viscera  in 
55  pel-  ceiil,  thorax  in  23  per  cent,  cervicotin  ial  ii--~iie  in  13  per  cent,  and  brain  or 
meninges  in  (i  per  cent  (4). 

Urh  reported  two  cases  of  endocardial  actinomycosis  (7).  The  first  was 
a  twenty-four  year  old  man  who  had  a  fel)rile  illness  lasting  tw(Mity  five  days 
with  findings  of  a  soft  apical  systolic  murmur,  dullness  o\-er  the  right  lowci-  lobe 
of  the  lung,  blood  streaked  sputum,  right  upper  quadrant  tendeiiiess,  and  pete- 
chiae.  Actinomyces  bovis,  micro-aerophilic  tyi)e  re(|iiiriiig  icduced  oxygen  ten- 
sion for  growth  was  isolated  from  the  blood,  from  \alvular  Acgetations  and  from 
infarcts  of  the  lungs,  spleen  and  kidneys,  lie  had  received  treatment  with  sodium 
iodide.  The  second  case  was  a  se\'enty-one  year  old  woman  who  at  autopsy  was 
found  to  have  nodules  on  the  aortic  and  mitral  vah'e  from  which  Actinomyces 
was  grown  on  culture. 

Wedding  reported  cases  with  fever  and  murmurs,  which  were  t(>inpf)iarily  con- 
trolled by  sulfathiazole  (8).  In  one  of  these  cases  there  was  a  pleocytosis  and  an 
elevated  protein  concentration  in  the  spinal  fluid.  At  post  mortem  examination 
there  were  valvular  vegetations,  a  large  occipital  lobe  abscess  and  focal  micro- 
scopic abscesses  in  the  cortex.  Septic  infarcts  were  also  found  in  the  spleen,  liver 
and  intestine. 

McXeal,  Elevens,  and  Duryea  reported  a  case  of  a  mitral  vah'e  with  positive 
blood  cultures,  emboli,  aphasia,  hemiplegia  and  amnesia.  Recovery  followed 
treatment  with  intravenous  penicillin  over  a  nine  month  period  (9).  Cope  re- 
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ported  six  patients  with  abdominal  actinomycosis  five  of  whom  were  originally 
suspected  of  having  a  malignant  lesion  (10). 

Ordinarily  in  cases  of  actinomycosis  there  is  a  slight  to  moderate  anemia,  an 
elevated  sedimentation  rate,  and  a  moderate  leycocytosis.  Cultures  under  anaero- 
bic conditions  give  rise  to  a  branching  filamentous  organism.  The  growth  is  slow 
with  pinpoint  greyish  brown  soft  colonies  appearing  in  five  days,  lender  the  micro- 
scope are  seen  variable  cocci  and  rods,  many  basophilic  which  later  become 
branching  filamentous  mycelia  and  small  granules.  Growth  is  best  accomplished 
on  Brewer's  Thioglycollate  or  anerobic  blood  agar.  Search  should  be  made  for 
sulfur  granules  in  all  draining  sinuses. 

Treatment  is  often  difficult  because  the  involved  areas  are  extensive,  often 
avascular,  and  therefore  require  intensive  and  prolonged  anti-microbial  therapy 
as  well  as  surgical  excision  (11,  12). 

In  1948  penicillin  therapy  for  actinomycosis  was  firmly  established.  In  1950 
Aureomycin®  was  successively  used  therapeutically.  In  1949  McLean  demon- 
strated that  actinomyces  bovis  was  inhibited  by  five  gamma  per  ml  of  Chloro- 
mycetin® (13).  Liftman  discovered  that  six  strains  of  microorganisms  were  in- 
hibited by  concentrations  above  103  gamma  per  ml  and  reported  an  apparent 
cure  with  Chloromycetin®  therapy  alone  (19,  15). 

IIar\'ey,  Cantrell  and  Fisher  reported  that  penicillin  is  specific  (4).  They  used 
10  to  20,000,000  units  intravenously  followed  by  two  to  five  million  units  intra- 
muscularly for  t\v(>!v(>  to  eighteen  months.  Recently  penicillin  V  has  been  used 
orally  in  doses  of  fi\-e  million  units  per  day  with  apparent  success.  Penicillin 
therapy  has  resulted  in  cure  lates  in  88  per  cent  of  the  infected  patients  (4). 

The  subject  of  actiuoniycosis  of  the  nervous  system  has  recently  been  re- 
viewed by  Stevens  who  pointed  out  the  frequently  sudden  onset  and  abrupt 
change  in  symptoms  (16).  This  is  supported  by  the  present  case  in  which  symp- 
toms appeared  overnight  and  suggested  a  vascular  accident  rather  than  infec- 
tion. Stevens  also  states  that  ihcic  is  nolliing  alxiut  the  abscess  or  meningitis  of 
actinomycosis  that  distinguishes  it  from  that  caused  by  other  organisms  (16). 

When  actinomycosis  bovis  invades  the  central  nervous  system  the  infection 
is  always  secondary  to  a  site  elsewhere  in  the  body,  cxs  infection  may  take  the 
form  of  an  abscess  or  meningitis.  The  spread  may  take  place  directly  from  an 
adjacent  extracranial  source  .such  as  the  mastoid  or  paranasal  sinuses  or  by 
or  by  metastasis  fioni  a  distant  source. 

In  the  present  case,  the  disease  may  have  originated  in  the  tonsils  since  there 
was  evidenc(>  of  chronic  disease  in  the.se  structures.  There  was  also  ex  idence  of 
chronic,  presumably  healed,  ear  infection  on  the  left  suggesting  tlie  possibility 
of  direct  extension  to  the  left  cerebrum.  Howe\'er,  this  would  seem  least  likely. 
Because  of  gastrointestinal  .symptoms  and  a  mass  in  the  riglit  up])er  (juadrant 
the  abdominal  souice  seems  more  likely  as  a  primary  site.  The  cerei)ral  involve- 
ment then  may  lia\-e  been  secondary  to  one  of  the  suggested  primary  sites  or  to 
the  endocardial  lesion. 

SUMMARY 

We  have  presented  a  case  exhibiting  a  mass  in  the  right  upper  quad- 
rant, marked  anemia,  grade  III  systolic  nuirnuu'  of  \arying  (luality  and  a  low 
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grade  fever,  followed  by  acute  cerebral  involvement  presumably  due  to  emboliza- 
tion. Actinomycosis  bovis  was  cultured  from  the  spinal  fluid.  Antibiotic  therapy 
was  dramatically  effective  and  the  patient  remains  well  three  years  later. 
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IXTROOrCTIOX 

It  is  only  30  years  since  Fleming  (1)  reported  the  discovery  of  penicillin,  and 
17  years  since  Waksman  (2)  proposed  the  use  of  the  term  "antibiotics"  to  define 
chemical  substances  of  microbial  origin  that  possess  antimicrobial  activity.  It  is 
therefore  understandable  that  ideas  as  to  how  they  might  best  be  used  are  just 
beginning  to  crystallize. 

When  first  introduced,  antiliiotics  were  so  effective  in  treating  such  a  wide 
variety  of  diseases  that  there  was  a  tendency  to  prescril)e  tliem  freely,  often  with- 
out bothering  to  make  a  diagnosis.  We  also  came  to  depend  so  hea\-ily  on  these 
antibiotics  that  strict  asepsis  and  good  hospital  hygiene  were  sometimes  neg- 
lected. We  now  realize  that  antibiotics  are  not  an  unmixed  blessing.  The  list  of 
antibiotic  induced  diseases  is  a  long  one,  and  the  problems  ot  resistant  liacteria 
are  many.  Fortunately,  the  days  of  "shot  gun"  therapy  are  ovvv.  The  trend  is 
now  toward  specificity;  specificity  in  consideration  of  the  infection,  of  the  in- 
fected individual  and  of  the  antibiotic  prescribed. 

It  is  the  purpose  of  this  discussion  to  review  some  of  the  evidence  of  this  trend, 
and  to  note  some  recent  work  which  suggests  that  soon  the  use  of  antibiotics  may 
be  even  more  effective. 

SPECIFIC  IXFECTIOXS 

It  has  become  more  difhcuit  to  generalize  about  the  management  of  even  a 
single  syndrome  such  as  pneumonia.  As  our  knowledge  of  the  etiologic  agents  in- 
crease, our  approach  to  theiapy  changes. 

Primary  viral  pnmunonias,  with  the  exception  of  psittacosis  or  ornitho.sis,  are 
usually  thought  to  be  uni-esponsive  to  antibiotics.  Now,  there  is  some  laboratory 
evidence  that  the  primary  atypical  pneumonia  \irus  of  I'^aton  and  Liu  is  also 
susceptible  to  a  \  ariety  of  antibiotics  (;!).  This  agent  has  been  reco\ered  from  a 
number  of  patients  who  ha\  e  had  elevated  cold  agglutinin  and  .streptococcus  mg 
titers  (4). 

There  is  now  a  greater  awareness  of  the  many  proi)lems  im^oh'ed  in  the  treat- 
ment of  staphylococcal  pneumonia.  Not  all  strains  of  stajjliylococci  react  to  anti- 
biotics in  the  same  way.  Indeed,  although  it  is  now  fashionable  to  consider  all 
pathogenic  staphylococci  as  resi.stant  to  penicillin,  occasionally  strains  are  still 
found  that  respond  (5).  lurther,  strains  which,  when  growing  rapidly,  respond 

Frum  The  Staiiic\-  .Ja\-  Lasin  I'odiatrii-  Hcsoarc-li  Lahoratory  and  The  J)ivision  of  Pedi- 
atrics, North  Shore  Hospital,  .Manhassett,  X.  V.,  and  The  Department  of  Pediatrics,  The 
Mount  Sinai  Hospital.  Xew  Ynvk.  X.  Y. 

*  Read  before  tli<>  "I'ucnix  lilih  .\nnual  Meeting  of  the  American  College  of  Chest 
Physicians,  Atlantic  City,  .June  5,  1959. 
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well  to  antibiotics,  may  be  resistant  within  an  abscess;  not  because  of  failure  of 
the  antibiotic  to  penetrate,  but  because  within  the  abscess  bacterial  growth  is 
\crv  slow  (()).  The  limitations  of  what  might  be  considered  optimal  antibiotic 
tlii'iapy  from  in  vitro  studies  are  now  more  fully  appreciated,  and  early  surgical 
intervention,  especially  in  the  management  of  empyema  and  bronchiectasis,  is 
./iiiployed. 

I'lic  (hu'ntion  of  antibiotic  therapy  in  pneumonia  also  depends  upon  the  etiol- 
Mu;y,  I'licumococcal  iJiieuinoiiias  are  usually  treated  satisfactorily  in  a  few  days; 
stai)hylococcal  pneumonias  usually  refiuire  four  to  six  weeks  of  continued  treat- 
ment. 

Ill  short,  for  ideal  management  of  a  i)atient  it  is  necessary  to  know  not  only 
the  virus  or  l)aeterium  invohcd,  but  the  response  to  antibiotics  of  the  specific 
.-train  at  a  specific  site.  This  means  that  good  diagno.stic  bacteriology  and  virol- 
og\-  laboratories  are  still  an  essential  aid  to  treatment. 

SPECIFIC  INDIVIDUALS 

There  is  an  increasing  awareness  of  the  dilTerent  responses  of  different  age 
j  groups  and  individuals  to  the  .same  antibiotics.  It  is  becoming  clear  that  pre- 
}  mature  and  young  infants  cannot  be  treated  by  dosage  schedules  based  on  weight 
j  or  surface  area  al(jne,  as  though  they  were  small  adults.  The  maturity  of  organs 
I  and  enzyme  .systems  in\  ol\-ed  in  the  pharmacology  of  the  various  antibiotics  also 
mu.st  be  considered  (7).  Thus  prematui'e  and  newborn  infants  attain  and  main- 
tain very  high  blood  levels  of  chloramphenicol  e\(Mi  if  the  antibiotic  is  given 
just  once  every  three  days  (8).  Therefoi'e  oxcrdosage  is  eas\-  in  these  young 
babies.  Unfortunately  this  has  sometimes  resulted  in  collapsi'  imd  e\cn  death  (0, 
10).  This  syndrome  should  be  recognized  and  ditferent  iated  from  other  caus(>s  of 
distress  by  all  who  treat  young  infants.  After  two  or  three  days  of  chloramphen- 
icol administration,  there  is  abdominal  distention,  with  or  without  \oniiting 
then  progressive  pallor  and  cyanosis  appear,  and  finally  vasomotor  collapse 
occurs.  This  is  sometimes  accompanied  by  irregular  respiration.  It  has  l)een  sug- 
gested that  the  elevated  and  toxic  l)l(jod  le\els  result  from  the  iiiai)ility  of  these 
babies  to  conjugate  chloramphenicol  and  from  poor  excretion  of  it.  Pi'opoition- 
ately  much  smaller  doses  must  be  given  to  them  than  to  older  children  or  adults. 
There  is  also  evidence  that  excessively  high  blood  levels  may  occur  with  kaiiomy- 
cin  in  young  infants.  These  levels  may  cause  permanent  eighth  iierxc  deafness 
and  kidney  damage  (10).  At  the  other  end  of  the  age  scale,  it  has  long  been 
recognized  that  the  aged  aie  \  ery  prone  to  eighth  nerve  invohcment  after  strep- 
tomycin. 

There  are  of  course  individual  variations  in  tolerance  to  antibiotics.  Some  in- 
dix'iduals  can  take  what  would  ordinarily  be  considered  toxic  amounts  foi-  pro- 
longed periods  without  ill  effect.  A  youngster  with  pyocyaneus  endocarditis  was 
given  4mgm  per  kilogram  of  body  weiglit  ])er  tlay  of  polymyxin  b  for  more  than 
100  days  (for  10  days  this  was  given  intravenously)  without  apparent  kitlne\'  ilam- 
age  (11).  This  procedure  is  not  recommended  except  for  desperate  situations, 
and  only  when  the  therapy  can  be  carefully  controlled. 
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CHOICE  OF  SPECIFIC  ANTIBIOTIC 

The  choice  of  a  specific  antibiotic  depends  upon  knowledge  of  the  specific 
etiologic  agent,  the  antimicrobial  spectrum  of  the  available  antibiotics,  and  the 
possibility  of  attaining  good  antimicrobial  levels  in  the  patient.  This  again  pre-  i 
supposes  good  bacteriology.  Since  therapy  must  now  often  be  started  before  the  ! 
results  of  cultures  are  available,  it  also  presupposes  good  epidemiologic  and 
clinical  knowledge  to  guide  in  the  first  choice  of  antibiotics.  Indeed  it  is  in  start- 
ing treatment  for  the  seriously  ill  patient,  that  there  is  rationale  in  using  multiple 
antibiotics.  Maximum  doses  of  each  are  required,  since  the  clinical  effect  is  usually 
additive  and  only  very  rarely  synergistic  (12).  This  maximum  dosage  is  fre- 
({uently  not  achieved  with  ready-made  mixtures,  and  they  are  not  recommended. 

The  older  established  and  better  evaluated  antibiotics  should  always  be  used 
first.  Newer  drugs  and  those  with  greater  potential  toxicity  should  be  reserved 
for  special  cases.  It  is  noteworthy  that  in  many  areas  the  great  majority  of  staph- 
ylococcal strains  are  still  sensitive  to  chloramphenicol,  erythromycin  and  novo- 
biocin (10).  The  ultimate  choice  will,  of  course,  depend  upon  the  response  of  the 
patient,  and  the  results  of  testing  for  antibiotic  sensitivity.  However,  there  are 
limitations  to  the  extent  one  may  extrapolate  from  in  vitro  testing  to  the  patient. 
This  is  especially  true  when  the  widely  used  disc  method  is  employed,  since  not 
all  antibiotics  are  equally  diffusible  in  agar.  Similarly  the  terms,  "resistant"  and 
"susceptible"  are  only  relative.  An  antibiotic  such  as  penicillin  which  may  appear 
in  the  laboratory  test  to  be  ineffective,  may  be  quite  useful  clinically  since  very 
large  doses  may  be  given  safely.  Indeed  penicillin  is  often  used  with  one  of  the 
other  antibiotics  as  primary  treatment  in  scx  erc  staphylococcal  disease. 

The  choice  of  a  particular  antibiotic  is  often  made  difficult  by  the  literal  flood* 
of  new  derivatives,  each  with  a  supposed  virtue  of  achieving  higher  concentra- 
tions in  the  blood  faster  than  previous  products.  Yet  clinical  effectiveness  de- 
pends upon  the  antibacterial  activity,  not  concentration  of  antibiotic  in  the 
blood.  These  do  not  necessarily  go  together,  as  was  shown  recently,  for  example, 
by  Hirsch,  Kunin  and  Finland  (13)  with  erythromycin  proprionate  and  tri- 
acetyl  oleandomycin.  In  light  of  the  barrage  of  advertising  literature,  a  recent 
editorial  in  Pediatrics  is  very  timely.  "We  need  carefully  designed  and  controlled 
clinical  trials — not  testimonials  to  judge  superioritv.  All  too  often  this  is  lacking" 
(14). 

OUTLOOK  FOH  THE  FUTURE  tj^ 

The  future  holds  great  promise  for  even  further  specificity  of  antibiotic  ther- 
apy. This  may  be  illustrated  by  current  investigative  work  in  three  fields. 

First  there  is  promise  of  more  rapid  etiologic  diagnosis  by  the  use  of  fluorescent 
dye  techniques.  Briefly,  these  methods  use  fluorescein  tagged  antibodies  as  an| 
immunochemical  stain  for  smears  of  clinical  specimens.  Wlien  the  tagged  anti- 
serum is  put  in  contact  with  homologous  or  specific  antigen,  precipitates  form 
and  fluorescein-antibody  is  fixed.  The  unreacted  proteins  are  washed  away.  Ex- 
amination of  the  smear  under  the  fluorescence  microscope  then  reveals  the  bril-; 
liant  yellow  green  glow  from  the  deposited  fluorescent  antibody,  thus  showing 
the  presence  and  localization  of  the  specific  organism.  A  remarkable  feature  of 
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this  technique  is  that  positive  identification  of  etiologic  agents  can  be  made  even 
when  they  are  present  in  very  few  numbers,  among  many  contaminating  agents 
and  regardless  of  whether  they  are  living  or  dead.  The  time  required  for  diag- 

1  nosis  is  cut  to  as  little  as  one  hour  for  some  bacteria,  and  to  no  more  than  24 
hours  for  some  of  the  viruses.  This  techniciue  originally  introduced  by  Coons  as 
a  research  tool  is  now  being  applied  to  routine  diagnosis.  At  the  Communicable 
Disease  Center  of  the  Public  Health  Service  more  than  23  organisms  pathogenic 
for  man  have  already  been  identified  with  fluorescent  antibody  (15). 

Secondly,  we  are  beginning  to  learn  more  precisely  how  various  antibiotics 
act  on  susceptible  bacteria.  This  may  well  lead  to  new  and  more  effective  chemo- 
therapeutic  agents.  Thus,  it  now  appears  from  the  work  of  Lederberg  (16),  and 
others  (17,  18),  based  on  both  biochemical  and  morphological  evidence  that  the 
primary  action  of  penicillin  is  to  interfere  with  the  synthesis  of  the  bacterial  cell 
wall.  A  definite  sequence  of  events  apparently  takes  place.  For  example,  Hahn 
and  Ciak  (18)  demonstrated  the  lysis  of  E.  coli  by  penicillin  under  the  phase 
contrast  microscope.  They  showed  that  the  contents  of  the  penicillin  treated 
bacteria  extrude  as  globular  structures  from  the  enclosing  cell  membranes.  Then 
without  the  protection  of  these  membranes  against  osmotic  and  mechanical 
forces,  these  globules  disintegrate.  The  chemical  reactions  involved  in  the  synthe- 
sis of  bacterial  cell  membranes  are  therefore  being  investigated  for  clues  to  better 
antimicrobial  therapy. 

Finally,  although  all  our  antibiotics  by  definition  were  originally  obtained 
from  microbiological  fermentations,  there  is  now  a  good  possibility  that  many 
may  soon  be  synthesized  commercially.  The  structural  formulas  are  now  known 
for  the  penicillins,  streptomycins,  tetracyclines,  chlorampheniccjl  and  novobiocin 
(19);  those  of  erythromycin  and  oleandomycin  are  under  imcstijiation  (20). 
Chloramphenicol  has  been  produced  synthetically  since  194i).  In  I!).")?,  Sheehan 
and  Henery-Logan  (21)  reported  the  chemicjil  synthesis  of  pciiicillin  \'.  More 
recently,  Batchelor,  Doyle,  Nayler  and  Kolinson  (22)  isolated  pure  (l-ainino  pm- 
icillanic  acid  from  penicillin  fermentMtions  carried  out  in  the  aljsence  of  added  side 
chain  precursors.  Since  the  various  penicillins  may  he  i-cgai'ded  as  acyl  derivatives 
of  this  parent  amine,  and  since  this  amine  can  now  apparently  be  readily  pre- 
pared, it  must  be  considered  as  a  most  important  chemical  intermediary  for  the 
preparation  of  new  penicillins.  To  (juote  from  a  recent  connnent  in  Lnnret,  "The 
consequences  (of  this  work)  could  be  far  reaching  .  .  .  New  approaches  to  the 
problems  of  resistant  staphylococci  should  be  feasible,  and  means  may  he  found 
for  enhancing  the  activity  of  penicillin  type  compounds  .  .  ."  (23).  So-called 
"Tailor-made"  antibiotics  may  soon  be  a\'ailahle. 

j       In  summary,  the  current  piactice  and  the  future  outlook  for  use  of  antibiotics 

j    is  clearly  toward  greater  preciseness  in  considering  the  intecting  aR-eiit,  the  in- 

1    fected  host  and  choice  of  antibiotic. 

I 
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AN  ASSESSMENT  OF  ORAL  ANTIDIABETIC  THERAPY 


HliXRY  DOLGER,  M  l), 

New  York.  .V.  )'. 

When  tollnitainide  became  an  established  form  of  oral  diabetic  theiapy,  it  had 
to  m(>asure  up  to  insulin  as  a  staiidaixl  foi'  thei'apeutic  c()m|)arisoii.  The  jicnerally 
satisfactory  experience  with  tolbutamide  now  makes  this  di-ui^  the  standard  for 
comi)arison  by  which  all  other  modifications  of  the  oi'iginal  sulfonylui'ea  foi'mula 
and  um-elated  compounds  must  be  measured.  It  will  be  the  ])uri)osc  of  this  pres- 
entation to  answer  two  (juestions:  do  these  modifications  I'cprrM'nl  a  coiilribu- 
tion,  and  are  they  safe?  In  addition,  an  attempt  will  be  made  lo  il(\-cnl)e  variable 
responses  to  the  same  drug  by  the  same  patient. 

V.ARIABLE  DRUG  RESPONSES  HY    THE    S.\ME  I'.VTIEXT 

As  with  insulin,  diabetic  patients  exhibit  alteiing  and  \aiiable  respon.'^es  to 
the  oral  agents  according  to  altering  physical  sticss.  I'rimary  and  secondary 
tolbutamide  failui-es  ha\-e  been  dogmatically  dismissed  as  being  insulin  deficient 
in  the  physiological  sense.  That  certain  emotional  and  psychological  factors  in 
these  pati<>nts  may  alter  their  responsiveness  to  these  drugs  is  illustrated  by  the 
cases  shown  in  figures  1  and  2. 

Figure  1  demonstrates  the  primary  failure  of  tolbutamide  therapy  in  a  52  year 
old  woman  in  whom  the  daily  reciuirement  foi-  KM)  units  of  insulin  could  not  l)e 
influenced  in  the  slightest  by  maximum  amounts  of  tolbutamide  whil(>  she  was 
followed  carefully  in  the  hospital.  Se\-eral  weeks  after  the  suicide  of  her  husband 
when  the  patient  eagerly  sought  a  tran.sfer  to  tolbutamide  and  o\-ei-came  all  medi- 
cal resistance  to  her  reciuest,  she  was  able  to  effect  a  successful  change  from  hei' 
large  insulin  dose  to  on(>  gram  of  tolbutamide,  a  dose  which  has  been  maintained 
for  almost  two  years.  Xo  attempt  has  been  made  as  yet  to  probe  into  the  p.sycho- 
dynamics  of  this  bizarre  phenomenon. 

Figure  2  illusti-ates  a  cyclical  \ai'iation  to  responsi\'eness  in  a  woman  whose  in- 
troduction to  diabetes  occurred  during  a  seveic  agitated  depicssion  accompanied 
by  ketosis.  Following  a  period  of  insulin  therapy  an  ellecti\-e  change  to  toll)Uta- 
mide  was  accomplished.  Then  without  explanation  a  steadily  inci'casing  dose  of 
tolbutamide  was  reciuired  to  the  point  of  failure  to  control  the  diabetes  and  insulin 
had  to  be  reinstituted.  This  physic^logical  alteration  accompanied  a  i-ecau'rent 
depression  which  responded  to  electro-shock  therapy  during  which  time  insulin 
was  continued.  Parallel  with  her  clinical  improvement  the  insulin  dose  was  ic- 
duced  and  tolbutamide  reinstituted  as  daily  therajn-  for  anothei-  half  year.  Twice 
more  this  cycle  was  repeated,  each  time  the  first  portent  of  the  erupting  emo- 
tional crises  appeared  in  the  failure  of  usual  .small  doses  of  tolbutamide  cont lol- 
ling the  diabetes.  By  the  second  and  third  depressions  the  psychiat lists  had  insti- 
tuted an  alarm  system  whereby  any  increase  of  tolbutamide  re(|uirem(>iit  would 
be  reported  to  them  as  the  sign  of  oncoming  melancholia. 

From  the  DeiJiirtmeiit  of  -Medicine,  The  Mount  Sinai  Hosijital,  New  York,  N.  Y. 
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The  first  patient  represents  a  primary  failure  and  secondary  success.  The 
M'cond  patient  was  a  primary  success  and  secondary  failure  on  a  cyclical  pattern. 
<  wonders  whether  .some  of  the  other  primary  or  .secondary  failures  with  oral 
(lial)(>tic  therapy  may  be  due  to  a  basic  emotional  dependency  upon  insulin,  in- 
jections, and  the  obvious  assoeiatetl  inipiications  of  a  masochistic  need? 

\'ai'iations  by  the  .same  patient  in  i-esponse  to  different  assents  is  illustratd  in 
the  case  of  a  2(5  year  old  man  with  hemophilia  who  was  well  conti'olled  with  (iO 
units  of  insulin  daily.  Unfortunately  the  patient  pre.-;ented  a  desperate  emotional 
problem  l)ecau>e  each  injection  of  insulin  produced  a  huge  hematoma.  An  attempt 
lo  achieve  re])lacement  of  the  insulin  with  tolbutamide  failed.  With  some  reluc- 
tance nni  was  started  and  doses  of  50  mgm  a  day  effected  a  reduction  and,  finally, 
abolition  of  the  need  for  insulin,  with  excellent  control  of  glycosuria  and  normal 
blood  sugar  levels.  Soon  after  he  re(iuired  100  mgm  of  dbi,  then  loO  mgm,  and 
Jinally  200  mgm  which  could  not  control  glycosuria  or  ketonuria  without  severe 
nausea  and  diarrhea.  A  few  days  of  insulin  therapy  were  effective  in  obtaining 
control  of  the  diabetes  and  a  second  trial  with  tolbutamide  proved  successful. 
Since  then  he  has  been  managed  with  a  half  gram  of  tolbutamide  daily. 

Such  dramatic  in.stances  make  it  evident  that  considerable  fu/ziness  and  over- 
lapping will  characterize  any  attempt  to  delineate  .sharply  the  areas  of  action  and 
superiority  for  one  drug  over  another. 

EXPERIENCE  WITH  OTHER  ORAL  DRUCiS  IN  DIABETIC  THERAPY 

A  comparison  can  be  made  of  three  sulfonylurea  compounds  tolbutamide 
(Orina.se-,  Upjohn),  chlorpropamide  (Diabenese",  I'fizer),  and  nietahexaniide* 
(Alelonex  ° ,  Lilly;  iMiglycin  - ,  Upjohn ).  The  actions  and  thei'apcMil  ic  range  foi'  all 
compounds  are  identical  as  illust  i-al  eil  in  figure  The  only  t  hera])eul  ic  differ- 
ences lie  in  the  relati\'e  increased  ])otencv  of  the  newei'  (•oni])()unds  whose  effective 
dosage  is  in  the  range  of  one  tenth  (metahexamide)  to  one  third  (chloipropa- 
mide)  that  of  tolbutamide.  It  can  be  s<'en  that  this  inci-ease  in  ])otency  is  asso- 
ciated with  an  iiici'ease  in  serious  side  effects  and  toxicity,  especially  in  li\-ei' 
damage.  There  is  no  deci-ease  in  side  effects  despite  the  ach'ei't  isement s. 

For  the  patients  with  "maturity  onset"  diabetes  the  generally  accepted  figui-e 
of  50  to  75  per  c(>nt  successful  applicability-  is  ('(|ually  ti'ue  for  each  of  the  sulfo- 
nylurea compounds  and  t  lieii-  similar  t  herapeiit  ic  s])ect  rum  is  illust  rated  in  figure 
4.  It  is  apparent  tliat  only  a  fringe  of  a  few  percent  may  re\-eal  su|)erioi'  results 
from  one  of  the  new  modifications.  Linutations  of  ju\-e)iile  diabetes,  unstai)le 
diabetes,  ketosis,  etc,  which  ha\'e  characteriz(>d  the  earl\-  ex])erieiice  of  tolbuta- 
mide therapy  hold  tme  in  identical  fashion  foi'  cli!()i'])ro])aiui(le  and  nietahe.xa- 
mide.  Where  the  former  fails  tlie  latter  two  drugs  will  not  succee(l  so  that  the 
newer  agents  will  not  reduce  the  hai'd  core  of  insulin  deiicient  patients  to  any 
degree. 

On  the  other  hand,  our  experience  with  phenfoi-min  limits  its  usefulness  to  less 
than  20  per  cent  of  the  diabetic  population  which  includes  a  number  of  mild 


*  Withdrawn  from  olinical  trial.s  now. 
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COMPARISON  OF  SIDE  EFFECTS  AND  TOXICITY  OF  ALL  ORAL  AGENTS 


DRUG 

RANGE^IN  MG. 

1  NTOLERANCE 
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ACETONURIA 

EFFECTS 

Tolbutamide 

500  -  3000 

0 

0 

0 

0 

0 

Chlorpropamide 

250  -  1000 

0 

Metahexamide 

50-250 

0 

0 

DBI 

(PhenforminI 

100  -  150 

0 

0 

0 

Fig.  3. 

PERCENTAGE  OF  ALL  DIABETICS  RESPONSIVE 
TO  ORAL  AGENTS 
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diiibotic  patient.'<  not  retiuiriiif;-  insulin  in  whom  asymptomatic  glycosuria  can 
respond  to  tlicraiK'Ut ic  hut  minimal  dosage  of  dhi.  J. imitations  of  therapeutic 
range  will  he  desci-ihed  in  the  .section  devoted  to  .side  effects.  \\'e  ha\'e  not  been 
able  1o  dnplicate  the  puri)orted  claim  that  dbi  will  abohsh,  reduce,  or  stabilize 
the  insulin  iciniii'emenf  s  in  a  single  insulin-treated  patient.  The  most  encouraging 
results  with  nni  ha\-e  accompanied  ils  use  as  a  supplement  to  existing  tolbuta- 
mide therapy  in  .some  pi'imarv  and  most  secondary  failures.  Totally  depancrea- 
tized  human  beings  on  nm  re(iuir(>  bi-weekly  do.se.s  of  insulin  al(jng  with  dbi. 
With  thi.s  in  mind,  and  I'ecognizing  the  possible  synergistic  insulin-like  effect 
of  tolbutamide  in  such  ca.ses  of  dhi  intolerance,  it  became  apparent  that  it  could 
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be  generally  useful  to  employ  su))()ptimal  doses  of  dhi,  such  as  oO  mgm  per  day, 
with  one  to  two  gianis  per  day  of  tolbutamide.  This  was  first  begun  with  second- 
ary failures  of  tolbutamide  tlierap\-.  Secondary  failures  hax'e  been  presumed  to 
represent  some  l)lock  by  an  adapti\'e  mechanism  to  the  action  of  this  sulfo- 
nylurea. It  has  been  possible  in  such  in.stances  to  regain  tfierapeutic  success 
after  a  temporary  period  of  insulin  therapy,  oi-  by  replacing  the  tolbutamide 
with  another  sulfonylurea  derivatix'c.  However,  with  small  doses  of  dbi,  it  was 
possible  to  overcome  the  failure  of  tolbutamide  in  about  150  patients  who  were 
then  able  to  continue  with  total  oral  therapy  without  any  side  I'eactions  from 
DBI.  More  recently  we  have  employed  the  same  techni(iue  in  some  primary  fail- 
ures with  tolbutamide.  The-ic  are  adult  patients  in  whom  the  ■>  gi'am  maximum 
dose  of  tolbutamide  proved  ineffecti\'e  in  controlling  the  glycosuria  and  hyper- 
glycemia after  three  or  four  days.  It  was  found  that  the  addition  of  oO  mgm  of 
DBi  to  the  tolbutamide  dose  very  often  effectively  restored  satisfactory  control. 
At  this  point  the  tolbutamide  could  be  reduced,  and  then  the  obi  discontinued. 
Whenever  the  tolbutamide  was  discontimied  in  this  combined  therapeutic  ap- 
proach, glycosuria  recurred. 

Since  all  side  reactions  can  be  avoided,  this  techniciue  of  combination  therapy 
offers  the  safest  method  of  dbi  administration  in  afldition  to  pro\-iding  a  solu- 
tion for  tolbutamide  resistance. 

Of  some  1000  diabetic  patients  attending  the  outpatient  clinic  of  The  Ab)unt 
Smai  Hospital,  about  200  are  treated  l)y  mild  dietary  restriction  alone,  about  400 
require  insulin  and  the  remaining  400  use  the  oral  agents.  In  the  latter  group, 
329  patients  are  well  controlled  by  tolbutamide  alone,  .")()  use  a  combination  of 
tolbutamide  with  dhi,  1!)  receive  chlorj)i()j)ami(ie,  and  thicc  are  ticated  with 
metahexamide.  The  dispropoi'tioiiately  small  number  of  patients  getting  chlor- 
propamide and  metahexamide  represents  the  unwillingness  of  the  clinic  physi- 
cians to  resort  to  these  more  toxic  drugs  in  the  face  of  satisfactory  therapeutic 
success  with  tolbutamide  in  the  bulk  of  patients.  Furthermore,  the  contrast 
between  the  safety  of  tolbutamide  therapy  and  the  added  complications  of  con- 
stant surveillance  of  hematologic  and  li\'er  function  studies  necessary  with  chlor- 
propamide and  metahexamide  treatment  made  the  former  agent  most  d(>sirable 
and  economical  for  the  patients  and  simplest  for  the  physicians.  In  pri\'ate  prac- 
tice, roughly  the  same  distribution  is  noted  with  about  one  half  the  patients 
getting  tolbutamide  and  the  remainder  using  insulin.  Combination  therapy  with 
either  sulfonylurea  compounds  or  dbi  and  insulin  has  proven  useless  not  only  as  a 
therapeutic  failure,  but  also  because  it  causes  anxiety  in  both  patients  and  physi- 
cians. 

SIDE  EFFECTS  AND  TOXICITY 

In  May  1957  at  a  meeting  of  the  Food  and  Drug  Administration  which  was 
considering  the  public  release  of  tolbutamide  Dr.  Perrin  H.  Long  stated  that  his 
vast  experience  with  thousands  of  analogues  of  sulfonamide  would  lead  him  to 
expect  no  toxic  effects  when  the  compound  contained  a  methyl  group  in  the  para 
position  of  the  benzene  ring.  This  prediction  has  since  been  substantiated  by  the 
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insignificant  nunil)f'r  of  side  effects  or  toxic  reactions  due  to  tolbutamide  tlierapy. 
More  important  than  the  frecjuency  of  occurrence  should  be  the  nature  of  the 
adverse  and  undesirable  reactions  associated  with  the  drug.  It  is  evident  that 
conditions  such  as  li\  er  damage  carry  greater  weight  than  skin  rashes  in  analyzing 
comparative  toxicologic  data.  Figure  3  illustrates  the  presence  or  absence  of 
certain  serious  side  effects  and  toxic  reactions  associated  with  each  one  of  the  oral 
agents. 

Gastrointestinal  tolerance  foi-  tolbutamide  is  so  high  that  the  therapeutic 
ceiling  of  3  grams  maximum  can  be  exceeded  many  fold  without  distress.  In 
striking  contrast  every  one  of  the  other  three  agents  has  a  distinct  maximal 
dose  which  often  is  associated  with  inability  to  be  tolerated.  In  other  words,  1 
gram  of  chlorpropamide,  oOO  mgm  of  metahexamide,  and  150  mgm  of  dbi  produce 
nausea  and  pyrosis  in  2")  to  50  per  cent  of  the  patients  in  our  .series,  dbi  unfor- 
tunately is  limited  in  obtaining  full  therapeutic  effects  because  of  the  inherent 
tendency  to  effect  the  central  nervous  sy.stem  center  for  nausea  and  xomitiug  in 
more  than  half  of  the  patients  whenever  the  therapeutic  dose  is  reached,  lliis  un- 
toward effect  is  even  more  undesirable  since  the  commonly  selected  patients  for 
DBI  therai)y  usually  include  those  juvenile  and  "brittle"  diabetic  patients  most 
dependent  upon  insulin  and  most  easily  succumbing  to  diabetic  ketosis.  Anorexia, 
loss  of  weitihl,  listlessncss,  and  intermittent  acetonuria  without  glyco.-^uria  are 
furthei-  indications  of  oxerdosaiic  with  dbi. 

Both  inctahexaniidc  and  clilorpropamide,  in  the  absence  of  the  hvp(i,!ilyc(>mia, 
have  pi-o;luce(l  l)izaiT('  neurologic  phenomenon  such  as  asthenia,  ataxia  and 
vertigo.  It  is  the  author's  opinion  that  the  purported  advantage  of  more  pro- 
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Fk;.  li  (right).  Liver  l)i()|).s\-  i'nun  chlorijropaniide  jauiuliee  showing  biliary  .sta.si.s. 
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longed  hypoglycemic  effects  from  chlorpropamide  has  been  a  disad\untage  inas- 
much as  the  elderly,  senile,  arteriosclerotic  diabetic  patient  may  suffer  irreversible 
brain  damage  from  such  a  "beneficial"  effect. 

Hepatic  dysfunction  and  liver  damage  of  appreciable  or  significant  degree  ha\-e 
not  been  reported  so  far  in  the  500,000  patients  using  tolbutamide  in  this  country. 
On  the  other  hand,  a  number  of  cases  from  the  other  sulfonylurea  compounds 
have  l)een  observed.  It  has  been  learned  that  of  1800  patients  using  metahe.xa- 
mide,  at  least  10  cases  of  jaundice  have  been  reported.  The  author  has 
encountered  three  others.  A  56  year  old  man  with  mild  diabetes  for  ten  years 
had  been  managed  successfully  with  1  gram  of  tolbutamide  daily  for  one  year. 
A  clinical  trial  of  metahexamide  300  mgm  daily  was  carried  out  and  on  the  24th 
day,  mild  jaundice  developed  with  chemical  confirmation  of  obstructive  icterus. 
Liver  function  studies  were  otherwise  normal  and  a  biopsy  (jf  th(>  li\-er  re\-ealed 
central  lobular  necrosis  with  focal  necrosis  and  mononuclear  cell  infiltration. 
This  pathologic  finding,  illustrated  in  Figure  5,  resembles  the  liver  damage  ob- 
ser^"ed  with  sulfanilamide.  In  contrast  to  this  type  of  li\'er  damage  we  have  ob- 
served two  patients  with  jaundice  due  to  chlorpropamide  in  whom  the  picture 
resembled  that  of  cholestasis.  Figui-e  0  represents  a  section  from  a  liver  biopsy 
of  a  67  year  old  woman  who  had  diabetes  m(>llitus  for  15  years  and  reciuired  about 
100  units  of  insulin  daily.  Three  weeks  aftei-  she  began  i-ecei\  ing  chlorpropamide 
250  mgm  daily,  .she  developed  obstructive  jaundice  which  lasted  almo.st  three 
months.  Liver  biopsy  revealed  hyperergic  cholangiolitis,  severe  cholestasis  (bil- 
iary calculi)  and  focal  liver  cell  injury  suggestive  of  a  drug  reaction.  (I  am  in- 
debted for  both  slides  and  interpretations  to  Doctois  Hans  I'opper  and  I'eiiton 
Schaffner.)  From  other  reports,  it  is  apparent  that  a  significant  numlx'i'  of  pa- 
tients with  jaundice  of  the  cholestatic  typ(>  ha\-e  been  and  will  contiinie  to  de- 
velop from  chlorpropamide  therapy  while  jaundice  due  to  central  lobular  necrosis 
will  characterize  this  more  serious  to.xic  effect  in  patients  recei\-iiig  metahc-xamide. 
It  seems  that  carbutamide  was  withdrawn  for  e\'en  less  fi-c(|ucnt  toxicity. 

As  one  glances  at  Figure  and  compares  the  side  effects  and  toxicity  for  the 
newer  oral  agents  with  the  area  of  population  coxcred  by  the  thei-apeutic  spec- 
trum of  Figure  4  it  should  become  apparent  that  the  maxinuun  therapeutic  effec- 
tiveness with  maximum  safety  is  to  be  found  in  tolbutamide.  If  sei'endipity  be 
responsible  for  the  entire  field  of  oral  agents  in  diabetic  treatment,  then  the  same 
happy  accident  has  given  us  the  most  widely  applicable  and  .'^afest  of  these  agents 
in  the  form  of  tolbutamide. 


PERICARDITIS  AND  PLKURITIS  IN  ACUTE  ^MYOCARDIAL 
INFARCTION 


HARin'  L.  .JAFFi;,  M.D. 

Xrir  Y„i/.-,  A".  )•. 

( )l)S('r\  ;it  ions  in  I'ccont  y(>;ii's  lunc  indicated  the  need  for  a  i'ee\'aluation  of  the 
place  of  peiicai'dit is  in  acute  niyocai'dial  infarction  (1  i)).  from  the  early  de- 
scriptions of  this  disease,  fihi-inous  pericarditis  was  known  anatomically  to 
accompany  acute  coionary  ihiomhosis  with  through  and  through  infarction. 
Nevertheless,  such  jK-ricardil is  was  consideicd  of  clinical  significance  only  in 
that  it  produced  a  diagnostic,  tiansitory  ruh.  This  appeared  in  10  to  20  ])er  cent 
of  cases,  usually  on  the  second  or  third  day.  It  was  thought  not  to  contribute 
to  the  symptomatology,  clinical  course,  or  prognosis  of  the  at  lack,  and  i-e([uired 
no  therapy.  On  pathological  examination,  the  incidence  of  tihrinous  pei'icarditis 
ill  myocardial  infarction  has  heeii  \ariously  reported  between  15..")  and  80  per 
cent  (10,  1  I);  when  present,  it  is  localized  over  the  infarct  in  about  thre(>  fourths 
of  cases,  and  is  generalized  in  one  fourth  (II).  Instances  have  been  described  in 
which  the  pericarditis  was  situated  at  a  distanc(>  from  the  infarct  (1). 

Har(>ly  has  the  combination  of  myocardial  infarction  and  sigiiilicaiit  pericardial 
effusion  been  noted  in  pathological  e.xamiiiat ion  (12-14),  and  elfiision  of  oO  cc 
or  more  is  said  to  occur  in  lo  per  cent  of  cases  (1  I).  Master  and  ,laffe  described 
the  first  case  of  effusion  diagnosed  clinically  ( lo)  and  .se\-eral  ca.ses  were  reported 
sporadically  in  the  ensuing  years  (Mi  IS). 

Following  the  introduction  of  anticoagulant  therajn',  the  incidence  of  hemor- 
rhagic pei'icarditis  and  liemoi)ericar(lium  has  seemed  to  increase  (19-2:!),  often 
as  a  result  of  exce>si\  e  medication,  but  also  when  the  prothrombin  time  was  not 
unduly  prolonged.  In  the  latter  circumstance,  anticoagulant  drugs  may  have 
been  an  aggraxating  factor.  In  one  ca.se  hemorrhagic  pericarditis  following 
myocardial  infarction  and  anticoagulant  tliei'a])y  terminated  in  constrict i\'e 
pericarditis  (4).  .Vlthough  hemorrhagic  pericarditis,  pericardial  effusion  and 
liemopericardiiim  doubtless  occur  more  fre(|uently  than  these  relati\ely  few 
reports  suggest,  their  incidence  would  still  appear  to  be  (|uite  low.  The  author 
has  personally  encountered  fi\'e  cases  (including  the  fatal  one  which  forms  the 
basis  of  this  report ),  an  incidence  of  approximately  one  per  cent.  All  had  received 
anticoagulant  drugs  with  prothrombin  times  well  within  therapeutic  levels. 

During  the  j)ast  four  years.  Dressier  has  obserxcd  'h\  cases  of  myocardial 
infarction  with  pericardial  and  pleural  elfusion  or  pneumonitis  (7).  Transitory 
rales  at  the  left  base  are  common  during  the  first  few  days  of  myocardial  in- 
farction but,  in  the  past,  pleural  effusion  and  significant  pulmonary  changes 
were  considered  to  occur  only  as  a  result  of  coiigesti\-e  failur(>  or  pulmonary 

F>am  the  J)e|)artnieiit  of  Medicine,  Division  of  Cardiology,  The  .Mount  Sinai  Hospital, 
New  York,  N.  Y. 

Presented  in  i)art  before  the  Covir.se  in  Recent  Advance.s  in  Cardiology,  .American  College 
of  Physicians.  The  Mount  Sinai  Hospital,  New  York,  N.  Y.,  February,  1959. 
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infarction.  Recently  hemorrhagic  pneumonia  has  been  observed  postm()rtem(24). 
Dressier  has  applied  the  term  "post-myocaidial  infarction  syndrome"  to  the 
cases  he  has  observed  and  has  pointed  out  their  close  similarity  to  benign, 
non-specific  pericarditis  and  to  the  "post-commissurotomy  syndrome."  In  his 
cases  th(>  course  differed  from  that  usually  encountered  in  myocardial  infarction 
in  that  after  the  first  days  the  fever  persisted;  recurrent  pleuro-pericardial  pain 
appeared;  when  a  pericardial  rub  was  audible,  it  de\el()ped  later  than  usual  and 
persisted;  signs  of  pericardial  and  pleural  effusion  and  of  pneumonitis  were 
common.  These  findings  usually  occurred  se\eral  weeks  or  months  after  the 
onset  but  sometimes  appeared  during  the  first  we(>k,  and  recuri'ent  episodes  were 
([uite  common  for  weeks,  months  or  longer  (25).  Adr(>nocortic()id  therapy  was 
very  effective.  The  pericardial  effusion,  which  was  freciuently  hemorrhagic, 
rarely  re(iuired  tapping.  The  prognosis  was  excellent,  the  one  fatality  being 
associated  with  excessi\'e  anticoagulant  drug  therapy. 

Dressier  has  grossly  estimated  the  incidence  of  the  "post-infarction  syndrome" 
at  three  to  four  per  cent,  which,  we  have  noted,  is  considerably  higher  than  that 
seen  in  our  experience  or  in  that  of  others.  As  a  result,  the  existence  of  a  specific 
pericardial  syndrome  in  myocardial  iufairtion  remains  an  open  (|uestion.  Because 
of  the  diagnostic  and  therapeutic  considei-ations,  it  is  important  to  resoh'e  this. 
The  following  case  is  significant  since  the  diagnosis  of  pleuro-pei-icardit is  made 
clinically  was  confirmed  at  necropsy.  The  patient  liad  responded  well  to  sterf)id 
therapy;  death  was  very  sudden  and  probably  the  result  of  \'entricular  fibril- 
lation, unrelated  to  the  pericarditis. 

CASE  REPORT 

S.  F.,  a  man  of  Gl,  had  undergone  .subtotal  gastrectomy  for  duodenal  ulcer  .six  years 
previously.  One  year  previously  he  suffered  an  acute  myocardial  infarction,  with  diaphrag- 

ixf        !       i  1 
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Fig.  2.  X-r;iy  of  cliost  show  ins  cnl^irKeincnt  of  the  licait 


m;if  ic  iiifiirction,  follow  ins  wliich  he  was  asx  nipl  oiuat  ic  except  for  occasional  mild  precordial 
Ijrfssurc.  Ho  was  on  ])i-olonKe(l  ani  icoatiulaiit  l  licrapy  hut  (  he  dosa^o  was  i)r()hal)ly  in- 
aiie(|uate.  Three  days  prior  to  adinissioii  ho  l)pgaii  to  experieiice  recurrent  substernal 
])aiTi  while  at  home. 

Ivxamination  revealeil  occasional  fine  rales  at  the  ri^ht  base  and  l)rad\'cai-dia,  pulse 
rate  5(1  inin.  There  was  no  |)ericai(lial  rub,  the  liver  was  not  palpabh>,  the  blood  i)i-essure 
was  120  '.>(),  there  was  no  edema.  The  temperature  was  lOrF.,  the  seriun  glutamic 
t  ransami  nase  was  lli!),  sediment  a  ( ion  rat  e  'AT  nun. ,  prot  hi-ombin  t  inie  b5  sec.  with  a  cont  rol 
of  13  seconds.  The  electrocardiogram  showed  previous  diaphray;mal ic  infarction  ((^  in 
2,  .W  Fl,  and  ST  elevation  in  \'„,,;  indicating  lateral  wall  infarction.  (Fig.  1  ).  'I'wo  days 
latei',  the  ST  segment  was  isoelectric  and  I  lie  '1'  wave  was  definitely  invei'ted  in  1,  .\VL 
and  \V,.,,.  Several  da\s  later,  a  l.ai'Ke  (}  appeared  in  V, 

On  the  .-.econd  cN-enin^;  aftei^  .-idmissiou,  he  C(nn])lained  of  substernal  pain  and  dyspnea,, 
and  t,acli\card];i.  nuiner(jus  picniature  lieats  and  rales  at  the  left  base.  The  leniper.at  ure 
rose  to  lO:;  !•■.  The  ne.xt  morning  the  |)ain  was  severe  and  a  loud,  verv  diffuse  pericardial 
friction  iiib  was  picsent  for  one  day.  On  the  fourth  da.\-  the  tempeiature  fell  to  1()1°F. 
and  the  jiatient  felt  better.  There  w(>re  inconst  ant  signs  at  t  he  left  base.  By  t  he  eighth  day , 
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Fig.  3.  Elect ropurdiosram  taken  2/10/59. 

the  temperature  was  99.4°F.  and  he  felt  well  cxi  i'pl  ncca.sional  mild  pain  in  the  region 
of  the  left  shoulder.  He  continued  well  diirinfj  the  folhiwinii  week  hut  on  the  twelfth  day 
the  temperature  hesan  to  rise  daily  frcmi  100  to  100.4  F.  On  the  liftecnlh  da\  it  reached 
101°F.  and  on  the  next  da.\'  ]02"F.  .V  sm.all  nuini)er  of  rales  were  picseiit  at  hotli  bases  but 
there  was  no  pericaniial  riih.  1  )icunKtr(ir  was  disconi  inucd  and  .Met  icort  en ,  °  15  nig,  (j.i.d., 
was  given.  X-ray  of  the  chest  shnwed  coiisidcrahlc  ciilarKcinent  of  the  heart  to  the  right 
and  left  (Fig.  2).  There  were  focal  areas  of  atelectasis  at  both  l)ascs,  and  a  small  effusion  on 
the  right  .side.  The  electrocardiogram  was  unchanged  from  the  one  taken  three  days  before 
(Fig.  3). 

The  next  day  (ITthi  the  temperature  was  9!t'F..  and  remained  at  that  level  or  below. 
The  signs  in  the  lungs  subsided  -ind  t  lie  .Met  icort  en "  was  reiluced  to  10  lug.  I  .i.d.  The  i)atient 
felt  very  well  when  he  was  ("xanuned  on  flie  t\vent\-  second  day,  but  two  minutes  later  he 
died  suddenlx'. 

He  received  Dicnmarol'  from  the  second  da>-  in  the  hospital.  On  the  fifth  day  the  i)ro- 
thrombin  time  gradually-  rose  from  15  sec.  to  22  sec.  and  remained  in  the  range  of  IS  to  20 
sec.  throughout,  with  a  control  of  12  to  i:j  sec.  There  was  no  evidence  of  blee<ling  from  any 
mucous  membrane  oi-  in  the  skin. 

Postmoi'teni  examination  revealed  no  cause  foi-  the  sudden  deal  li.  There  \\  as  no  evidence 
of  m\-ocartlial  rupture  or  pulmonaiy  embolism.  1  )iffuse  hemori  hagic  ])ei-ica  rdi I  is  w  as  present 
in  the  stage  of  organization,  most  m;irked  (jver  the  right  atrial  and  ]iosteiior  surfaces; 
there  was  10  cc  of  jjericai'dial  fluid.  The  niyocaiilium  showcii  an  area  of  acute  necrosis  in 
the  anterolateral  wall  and  evidence  ot  previous  inlaiclion  in  I  lie  infei  ior  wall.  The  coroiuiry 
arteries  were  not  occluded  but  each  showed  points  ol  nai  inw  ini;.  in  the  lateral  circumflex 
there  was  hemorrhage  into  a  calcified  plai|ue.  The  pleura  was  llnckcned  and  covered  by 
hemorrhage  and  fibrin.  There  was  no  pulmonary  infarction. 

DISCUSSION 

The  clinical  course  and  postmortem  findings  in  this  ease  confirm  the  fact  that 
significant  diffuse  pericarditis,  usually  hemorrhtigic,  mtiy  occur  ;is  a  complication 
of  acute  myocardial  infarction  and  give  rise  to  a  rather  typical  clinictil  .'syndrome. 
Hemopericardium  may  develop  in  the  absence  of  myoctuclitd  rupture.  This  type 
of  pericarditis  must  he  separated  from  the  simple,  benign,  fibrinous  pericarditis, 
usually  localized,  which  occurs  commonly  in  acute  infarction  and  may  produce  a 
transitory  rub  two  or  three  days  after  the  onset,  but  causes  no  additional  pain 
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or  other  symptoms  or  signs  and  does  not  influence  tlie  clinical  course  in  any  way. 

In  the  case  reported,  the  necropsy  findings  indicate  that  the  hemorrhagic 
pericarditis  appeared  on  the  fourth  day,  with  severe  dyspnea  and  precordial 
pain  aggravated  by  respiration,  and  caused  fever  and  occasional  chest  pain 
during  the  next  ten  days.  The  recurrence  of  fever  and  pleural  effusions  after 
the  twelfth  day  represented  an  acute  hemorrhagic  pleural  reaction. 

While  it  cannot  be  denied  that  the  anticoagulant  therapy  given  this  patient 
may  have  aggravated  the  tendency  to  pericardial  hemorrhage,  it  probably  did 
not  play  a  significant  role  in  the  hemorrhagic  pericarditis,  since  the  prothrombin 
time  rose  slowly  and  remained  at  or  below  22  sec,  and  there  was  no  evidence  of 
bleeding  elsewhere  in  the  body.  Nevertheless,  the  possibility  of  the  occurrence  of 
hemorrhagic  pericarditis  in  myocardial  infarction  must  be  recognized  as  one 
more  source  of  danger  in  using  anticoagulant  therapy  in  this  condition.  Indeed, 
it  is  rather  surprising  that  hemorrhagic  pericarditis  does  not  occur  more  often, 
because  the  vascular  granulation  tissue  in  the  pericardium  during  the  process  of 
organization,  lias  a  tendency  to  hemorrhage  which  is  increased  by  the  constant 
rubbing  of  the  ])ci  icai(lial  layers  (1).  In  most  cases  this  situation  is  not  clinically 
.signiflcaiit  and  sul)sides  (luickly.  However,  as  in  idiopathic  peiicarditis,  anti- 
coagulant drugs  may  potentiate  this  condition.  In  the  management  of  myocardial 
infarction,  if  a  pciicardial  rul)  app(>ais  (>arly  and  is  evanescent,  and  there  is  no 
change  in  the  patient's  condition,  the  anticoagulant  therapy  should  be  continued. 
On  the  other  liand,  if  significant  pericarditis  is  suspected  on  the  basis  of  addi- 
tional chest  pain  oi-  of  a  pericaidial  rub  which  is  persistent  or  widespread,  or 
appears  latei'  than  tlie  first  few  days,  it  would  seem  desirable  to  discontinue  the 
use  of  anticoagulant  drugs,  and  to  observe  the  patient  for  signs  of  developing 
pericardial  effusion. 

The  majoi'  differential  diagnosis  of  pericarditis  in  myocardial  infarction  is 
from  pulmonary  infai'ctioii.  It  is  \-erv  likely  that  the  latter  diagnosis,  or  that  of 
recurrent  or  "extending"  myocardial  infarction,  has  in  the  past  been  made 
when,  in  fact,  hemorihagic  pericarditis  was  ])i('sent.  As  we  have  seen,  the  latter 
may  be  associated  with  pleural  effusion  oi-  j)ulm()nary  signs.  Evidence  of  peri- 
carditis clinically  and  electrocardiographically  should  lie  sought  when  chest 
pain  or  fever  recurs  or  persists  following  infarction.  Tsually  the  correct  diagnosis 
is  not  difficult  to  establish  but  it  must  be  remembei-ed  that  a  pericardial  rub 
may  be  present  in  rare  cases  of  pulmonary  infarction  in  which  the  infarct  is  near 
the  heart.  It  is  of  consi(leral)le  practical  impoHance  to  make  the  correct  tliagnosis 
since  pulmonai'>'  infaiction  is  an  indication  for  continuation  or  initiation  of 
anticoagulant  theiapy,  whei'eas  pericarditis  demands  the  termination  of  such 
thei'apy,  and  tlie  adniinist  rat  ion  of  corticostei-oids  if  i-eciuired.  In  mild  cases  the 
latter  need  not  l>e  gi\  en,  in  \  iew  of  the  possibility  of  rel)ound  after  discontinua- 
tion (2o).  Careful  consideration  of  the  chai-acter  of  the  i)ain  and  the  ai)sence  of 
new  electrocardiogiaphic  changes  oi'  ele\  ation  of  the  sei'um  glutamic  oxalacetic 
transaminase  should  enal)le  one  ([uickly  to  exclude  fresh  myocardial  infarction. 

The  necropsy  findings  in  the  case  detailed  ahox'e  did  not  reveal  the  nature  or 
cause  of  the  hemorrhagic  pleuro-pericarditis,  which  may  be  considered  non- 
specific. In  fact,  in  view  of  the  low  incidence  of  these  complications  in  myocardial 
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infarction,  the  possibility  exists  that  they  arc  nicicly  coincidental  instances  of 
non-specific  benign  pericarditis,  not  dii-ectly  iclated  to  the  infarction.  This 
explanation  appears  untenable,  except  in  lare  instances,  in  light  of  the  increasing 
number  of  cases  that  are  being  oliserved  as  knowledge  of  this  complication  of 
infarction  spreads. 

It  is  probable  that  the  mechanism  or  etiology  is  nniltiple.  When  hemorrhagic 
pericarditis  occurs  within  several  days  after  the  on.set  of  infarction,  it  may 
merely  represent  a  more  severe  degree  of  the  benign  fibrinous  pericarditis  which 
frequently  accompanies  infarction.  This  tendency  to  heniori'hage  apparently  is 
increased  by  the  administration  of  anticoagulant  diugs.  \Mien  the  pericarditis 
occurs  after  the  first  week,  in  the  absence  of  anticoagulant  therapy,  and  par- 
ticularly when  it  recuis  foi'  weeks,  inontlis  or  e\-eii  sev(M-al  years  ((i),  Dressler's 
explanation  of  a  .sensitization  reaction  to  necrotic  cardiac  ti.ssue  appears  reason- 
able (7),  as  in  cases  of  post-cardiotomy  syndrome  and  benign  idiopathic  peii- 
carditis.  Indeed,  this  theory  may  also  be  applied  to  tho.se  cases  in  which  the 
pericarditis  occurs  early  in  the  attack.  These  may  represent  .sensitization  to  a 
previous  infarction  or  lesser  myocardial  damage.  It  has  been  suggested  that 
hemorrhagic  pericarditis  is  more  apt  to  occur  in  myocardial  infaiction  when 
ventricular  aneurysm  has  resulted  from  previous  infai'ction  ('.)).  In  the  ca.se 
reported  here,  the  hemorrhagic  pericarditis,  which  began  on  the  fourth  day,  may 
have  been  a  direct  mechanical  result  of  the  acute  infarct  or  a  sensitization  to 
his  previous  infarct;  the  febrile,  pleural  reaction  which  occurred  after  the  twelfth 
day  may  have  been  a  sensitization  reaction. 

Whatever  the  cause  of  tlie  pericarditis,  corticosteroids  are  usually  effective. 
In  the  case  reported,  tliere  wa-  ])i-ompt  subsidence  of  fe\-er  and  lung  signs  after 
administration  of  Meticort(>n " .  This  was  almost  cei  tainly  more  than  a  non- 
specific effect  of  the  drug. 

Parenthetically,  it  may  be  pointed  out  that,  in  the  case  icpoiled,  lioth  the 
acute  and  the  old  infarction  had  occurred  without  closure  of  a  coronary  artery. 
The  recent  infarction  may  have  been  related  to  the  hemorrhage  in  the  pkuiue 
in  the  left  circumflex  artery.  Infarction  without  acute  thrombosis  is  being  re- 
ported with  increasing  frequency. 

SUMMARY 

There  appears  to  be  an  increasing  incidence  of  pericarditis,  usually  hemor- 
rhagic, in  myocardial  infarction.  This  is  independent  of  those  cases  resulting 
from  anticoagulant  therapy.  Plem-al  and  pneumonic  involvement  is  often  present 
and  may  predominate.  A  case  is  reported  with  non-specific  ])ostmortem  findings. 

Recognition  of  this  coniijlication  is  essential  since  anticoagulant  therapy 
.should  be  discontinued  or  axoided,  whereas  such  treatm(>nt  is  indicated  for 
pulmonary  infarction  or  recuri'eni  niyocai'dial  infarction. 

Corticosteroids  are  usually  effective  in  this  pleuro-pericardit is  but  need  not 
be  used  routinely,  becau.se  of  the  po.ssibilitv  of  rebound  ])henoniena. 

The  course  is  usually  benign,  but,  occasionally,  lai)ping  or  ])eiicar(liolomy 
may  be  required.  It  is  likely  that  pericarditis  in  myocardial  infaiction  is  of 
multiple  etiology.  One  type,  which  is  fr(M|uently  recurrent,  has  been  described 


46 


HAUKY  L.  JAFFE 


by  Dirssler  as  the  "post-niyocardial  infarction"  syndrome.  It  is  similar  to  benign 
idiopathic  pericarditis  and  postcardiotomy  syndrome  and  may  represent  a 
hj'persensitivity  reaction  to  necrotic  myocardial  tissue. 
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I.  The  Post-Perfusiox  Syndrome 
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The  repair  of  congenital  and  ac(iuired  cardiac  lesions  with  the  aid  of  e.\tra- 
cdiporeal  ciiculation  has  become  a  widely  performed  surgical  techniciue.  The 
performance  of  this  type  of  surgery  has  carried  with  it  a  group  of  well-docu- 
mented complications,  including  most  particularly  metabolic  acidosis,  atrio- 
ventricular conduction  defects,  and  cardiac  failure  (1,  2).  i-'oUowing  the  use  of 
extra-corporeal  circulation,  there  are,  however,  a  group  of  extra-cardiac  systemic 
responses  which  appear  unrelated  to  the  primary  surgical  problem.  We  wish  to 
present  some  illustrative  case  histoiics  demonstrating  the  hematologic,  gastro- 
intestinal, renal  and  thermal  responses  to  otliei  wise  successful  open  heart  surgery. 

C.\SE  REPORTS 

Case  f^l 

A  sixteen  year  old  girl  was  admitted  to  The  Mount  Sinai  Hospital  for  surgical 
repair  of  an  interatrial  septal  defect.  On  11/11  oS  .she  had  an  uncomplicated 
closure  of  this  defect  during  which  total  body  perfusion  was  carried  out  for 
a  period  of  fifteen  minutes.  The  pump  f)xygenator  used  was  of  the  De  Wall 

type  (:-!). 

Her  immediate  response  to  surgery  was  excellent.  On  the  night  of  operation 
her  hemoglobin  was  13.6  grams  per  cent  and  white  blood  count  was  7,000  cells 
pel'  cu  mm.  Intercostal  drainage  was  minimal. 

Serial  daily  hemoglobin  and  white  blood  count  determinations  revealed  a 
progressive  drop  of  hemoglobin  to  9. (J  grams  per  cent  on  the  fourth  postoperative 
day.  The  anemia  was  corrected,  in  part,  by  the  transfusion  of  500  cc  of  whole 
blood.  Her  hemoglobin  levels  then  remained  aVjove  1 1  grams  per  cent  for  the 
next  ten  days.  On  her  fifteenth  postoperative  day  her  hemoglol)in  concenti-ation 
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again  fell  to  10. (>  grams  per  cent,  and  a  second  transfusion  was  given.  During 
these  two  episodes  of  anemia,  the  seriun  bilirubin  and  plasma  hemoglobin  levels 
were  not  elevated. 

The  white  blood  count  rose  to  22,()(K)  cells  per  cu  mm  on  the  third  postoper- 
ati\'e  day  and  remained  ele\'at(Ml  ab()\'e  20, 000  per  cu  mm  for  seven  days,  when 
it  gradually  I'etui  iied  to  uoiinal.  ( )n  the  sixlh  postoperatixc  day,  atypical  lympho- 
cytes began  to  npjx'ar  in  the  perii)li('i';il  blood  smear.  Th(>se  reached  a  nKixinnnn 
of  22  per  cent  on  the  tenth  ])osto])ei'a1  day  and  disappeared  on  the  fourte(>nth 
day.  Several  heterophilc  antibody  titi'cs  wvvv  not  ele\ated  dui'ing  this  period. 

Although  i)reoperat  i\('  uiinalyses  wrvc  nc'gatixc,  the  patient  developed 
moderate  albuminuiia  and  microscopic  hematuria  one  day  after  surgery.  These 
findings  persisted  for  two  weeks  and  then  disappeared.  During  this  time,  serial 
determinations  of  blood  urea  nitrogen  did  not  rise  above  20  mgm  per  cent,  nor 
were  there  any  ui'inary  trad  symj)toms. 

During  the  postopeiati\-e  peiiod,  the  patient's  wounds  healed  primarily,  and 
her  clu>st  x-i'ay  was  ncgati\'e.  IIo\ve\-er,  she  became  febrile  to  101°F  on  the  night 
of  surgei  v,  and  showed  a  subsequent  daily  rise  of  temperature  to  at  least  100. 5°F 
for  14  days.  Thi'oughout  this  period,  there  were  no  evident  septic  foci,  and  si.x 
blood  cultures  weic  negatixc. 

The  pati(>n1  returned  to  a  normal  diet  on  her  third  ])ostoperative  day,  and 
became  ambulant  on  the  foiuth  day.  Throughout  the  period  of  anemia,  fever, 
and  leukocytosis,  the  patient  looked  well  and  had  no  complaints.  She  was  active 
about  the  wai'd  and  was  dischaiged  on  the  (>ightcenth  postoperati\'e  day.  She 
has  been  .seen  in  the  hollow-up  Clinic  foi-  eight  months,  during  which  time  she 
has  remained  well. 

C'a.sc 

An  eighteen  year  old  girl  was  admitted  to  The  Mount  Sinai  Hospital  with  a 
diagnosis  of  intei-ati-ial  s(>j)lal  defect.  On  Januaiy  2S,  !!)■")!),  operative  closure  of 
this  defect  was  jjerfoiined  with  the  use  of  ext la-coiporal  circulation.  "I'otal 
perfusion  time  was  20  minutes.  The  defect  was  of  the  septum  secundum  type. 

Her  postoperati\c  couise  was  unexcntful,  excej)!  for  the  presence  of  anemia 
which  reached  giams  pel'  cent  on  the  twelfth  postopfM'tix'e  day.  This  was 
corrected  with  a  transfusion  of  .")()()  ec  of  whole  blood. 

.Vlthough  there  was  no  evidence  of  sejxsis,  the  i)atient  had  fever  to  102°F  daily 
until  the  tenth  postoperati\-e  day,  and  then  daily  to  1()0°F  for  six  more  days. 
P\)llowing  this  she  I'emained  afebrile. 

The  only  other  significant  finding  was  2+  albuminuria,  and  microscopic 
hematuria  which  began  on  the  night  of  sui'gery,  and  p(>i'sisted  for  seven  days.  At 
no  time  was  thei'e  an  associated  rise  in  blood  urea  nitrogen. 

'i'he  patient  was  discharged  on  hei-  25th  postoperative  day.  She  has  remained 
well  for  eight  months  following  surgery. 

Case 

An  eleven  year  old  boy  had  an  uncomplicated  surgical  repair  of  a  secundum  type 
defect,  using  Ki  minutes  of  cardiopulmonary  bypass  syphon.  Immediately  follow- 
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ing  surgery,  he  developed  severe  oliguria  which  persisted  for  eight  days  and  was 
associated  with  a  rise  in  blood  urea  nitrogen  to  a  maximum  of  KiS  mgm  per 
cent,  and  a  rise  in  serum  potassium  to  8.8  niEci  per  liter,  i-  ollowing  this,  he  de- 
veloped an  effecti\c  diuicsis,  and  by  the  17th  postoperati\-e  day,  his  blood  urea 
nitrogen  and  potassium  had  returned  to  normal  levels. 

Eighteen  days  after  surgery,  the  patient  developed  gastrointestinal  bleeding 
evidenced  by  guaiac  positive  stools  and,  at  times,  giossly  tarry  ones.  He  had 
repeated  associated  drops  in  hemoglobin  levels  to  !)  giams  per  100  cc.  A  total  of 
2,000  cc  of  whole  blood  were  given  over  a  five  day  period  to  return  these  le\'els 
to  normal.  The  gastrointestinal  bleeding  abated  spontaneously.  I'"our  weeks  after 
surgery,  a  barium  study  of  the  upper  gastrointestinal  tract  revealed  a  deformity 
in  the  duodenum  strongly  suggestix'e  of  duodenal  ulcer. 

The  patient  was  discharged  on  the  42nd  post(jperative  day.  He  has  remained 
well  for  more  than  one  year. 

Discrssiox 

A  review  of  the  records  of  patients  who  have  undergone  surgical  correction  of 
intracardiac  defects  will  make  readily  apparent  the  fact  that  certain  compli- 
cations can  be  expected  to  appear  with  considerable  freciuencv.  Where  theie  is 
an  increase  in  the  number  of  closures  of  complex  septal  defects,  the  incidence  of 
atrioventricular  di.sassociation  will  rise.  If  the  period  of  total  caidiopulmonary 
bypass  has  been  prolonged  there  will  be  increased  difficulty  in  the  management 
of  acid-base  balance. 

The  cases  presented  demonstrate  a  group  of  systemic  responses  to  extra- 
corporeal circulation  which  appear  unrelated  to  the  lesion  which  is  treated,  or 
to  the  duration  of  perfusion. 

The  hematologic  changes  seen  after  perfusion,  are  well  demonstrated  in  Cases 
^1  and  ^2.  At  the  completion  of  surgery,  hemoglobin  le\-els  ('([ualled  pre- 
operative levels;  however,  a  significant  drop  of  hemoglobin  concentration  was 
experienced  by  both  patients  between  the  third  and  fifth  postoperat  i\  e  days,  and 
again,  during  the  second  week  following  surgery.  Blood  loss  alone  cannot  l)e 
considered  an  adequate  explanation  of  this  anemia.  Intercostal  drainage  did  not 
persist  beyond  forty-eight  hours  in  either  patient  and  dui'ing  that  time  all  overt 
loss  was  replaced  on  a  volume-for-\-olume  basis.  The  most  likely  explanation 
for  the  anemia  is  the  premature  breakdown  of  red  blood  cells  because  of  the 
multiple  blood  donors  used  in  priming  the  extracorporeal  ciicuit,  and  because 
of  the  mechanical  trauma  to  red  blood  cells  during  th(>  j^erfusion.  However,  the 
failure  of  the  serum  bilirubin  or  plasma  hemoglobin  concentrations  to  rise  above 
normal  levels  casts  some  doubt  on  this  explanation. 

The  leukocytosis  demonstrated  by  Cases  ^  1  and  7^  2  occurred  precipitously 
within  five  days  of  surgery  and  returned  to  normal  four  days  later.  It  is  not 
explained  on  the  basis  of  sepsis,  since  careful  clinical  search  foi'  a  septic  focus 
was  negative  in  both  cases.  The  appearance  of  atypical  lymphocytes  in  the 
peripheral  blood  smear  is  unusual.  Infectious  mononucleosis  could  not  be  proven 
by  subsequent  elevation  of  heterophile  antibody  titres. 

It  may  be  postulated  that  the  findings  of  aluminuria  and  microscopic  hema- 
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turia  displayed  in  Case  1  are  due  either  to  relati\'e  renal  anoxia  during  the  period 
of  jiei-fusion,  or  to  air  mioroemboli  to  the  renal  vasculature.  Proof  of  this  is 
lacking. 

In  the  majority  of  patients  undergoing  ojjen  heart  surgery,  gastrointestinal 
activity  is  usually  resumed  within  forty-eight  hours.  The  presence  of  gastro- 
intestinal ulceration  and  bleeding  as  a  complication  of  cardiac  surgery  in  young 
patients  who  wcic  pi'c\iously  free  of  digestive  symptoms  has  been  described 
elsewhere  (4).  W'hWv  no  clear-cut  etiology  has  been  established,  emphasis  is 
placed  on  the  role  of  stress  and  adrenocortical  hyperactivity  as  the  most  likely 
causative  agent. 

A  most  significant,  and  clinically  troublesome  feature  of  all  of  the  cases  pre- 
sented has  been  th<'  jjicsence  of  a  low  grade  but  persistent  fever.  The  failure  to 
demonstrate  bacteremia  by  repealed  l)lood  cultures,  the  absence  of  any  obvious 
septic  foci,  and  the  lack  of  a  fa\(»ral)le  response  to  antibiotics  have  suggested 
that  infection  is  not  the  source  of  the  fever. 

Review  of  the  postoperati\-e  coui  .-^es  of  a  group  of  patients  who  have  undergone 
successful  open  heart  surgery  reveals  the  occuri'ence  of  a  clinical  syndrome  which 
may  best  be  termed  the  "post  perfusion  syndrom(>."'  It  is  diaiacterized  primarily 
by  low  grade  fever  in  the  ab.sence  of  overt  infection,  recurrent  anemia,  leuko- 
cytosis, albuminuria,  and  microscopic  hematuria.  In  one  of  the  cases,  gastro- 
intestinal bleeding,  and  in  another,  the  appearance  of  atypical  lymphocytes  in 
the  peripheral  blood  smear  were  also  resent.  Many  theories  as  to  the  etiology  of 
this  syndrome  may  be  postulated.  These  include  the  effects  of  microemboli 
during  perfusion,  premature  hemolysis  of  red  blood  cells  because  of  the  mechan- 
ical effect  of  extracorporeal  ciiculatioii,  and  the  presence  of  undetected  septic 
foci.  None  of  these  tlieoiies  lend  theinsehes  readily  to  proof.  It  is  most  signifi- 
cant that  in  all  cases  the  .syndrome  was  self-limiting  and  without  apparent  long- 
term  residua. 

In  all  cases  management  has  been  empiric.  Anemia  was  treated  with  repeated 
transfusions.  All  o\  ei  t  blood  loss  through  intercostal  drainage  tubes  was  re- 
placed, volume-for-\()lume,  with  whole  blood.  Antibiotic  therapy  was  main- 
tained for  two  weeks  following  surgery,  and  then  discontinued  unless  an  overt 
.source  of  infection  jiersisted.  The  discontinuation  of  antibiotics  has  not  pro\  ()ked 
an  exacerbation  of  .symptoms  or  signs.  A  \  igorous  antacid  regime  was  u.sed  as 
soon  as  the  patient  was  able  to  resume  oral  alimentation,  l-'ever  was  controlled 
with  aspirin.  At  present,  detailed  clinical  and  experimental  studies  are  in  progress 
to  elucidate  the  pathogene.sis  of  this  .syndrome. 

SIMMARV 

A.  Three  cases  are  presented  which  illustrate  the  hematologic,  gastrointestinal, 
renal,  and  thermal  respon.ses  to  patients  undei'going  successful  open  heart 
surgery. 

n.  Anemia,  leukocytosis,  hematuria,  albuminuria,  and  fever  are  described  as 
prominent  clinical  features  of  this  "post-perfusion  syndrome." 

('.  In  a  smaller  group  of  patients,  this  syndrome  includes  gastrointestinal 
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bleeding,  and  the  appearance  of  atypical  lymphocytes  in  the  peripheral  blood 
smear. 

D.  The  possible  etiology  of  this  syndrome  is  discussed. 

E.  A  plan  of  management  is  described. 
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RECOVERY  I'ROM  SUBDURAL  HEMATOMA  WITHOUT  SURGERY 


MORRIS  B.  BENDER,  M.D. 
New  York,  .V.  }'. 

The  treatment  of  chnmic  subdural  hematoma  universally  has  been  surgical 
(1  ).  As  soon  as  the  condition  was  recognized,  trephine  openings  were  made  and 
the  hematoma  drained.  The  only  prol)lem  in  these  cases  was  to  establish  the 
diagnosis.  The  fairly  typical  syndrome  was  one  of  a  patient  with  history  of  head 
trauma  who,  days  or  weeks  later,  manifested  such  symptoms  as  headache, 
drowsiness  and  altei'nating  sta1(>s  of  consciousness.  The  appearance  of  variable 
hemiparesis  and  oculomotor  nerve  dysfunction  strengthened  the  suspicion  of 
subdural  hematoma  and  when  the  cerebrospinal  fluid  was  xanthochromic  the 
diagnosis  was  almost  certain.  In  most  of  these  cases  a  subdural  hematoma  was 
found  and  drained  through  the  trephine  openings  in  the  skull  (2). 

What  if  the  patient  did  not  get  worse  or  did  not  appear  too  ill?  No  surgical 
exploration  was  made.  The  patient's  symptoms  were  attributed  to  cerebral  con- 
tusion or  edema  caused  l)y  cranial  trauma.  In  cases  in  which  there  was  no  history 
of  head  injury,  the  diagnosis  was  cerebial  dysfunction  due  to  causes  other  than 
trauma.  Subdural  hematoma  was  rarely  suspected,  particularly  when  the  patient 
improved  and  remained  well. 

With  the  advent  of  angiography,  the  diagnosis  of  subdural  collections  of  blood 
could  be  readily  demonstrated.  This  procedure  has  been  widely  used  in  studies 
of  all  types  of  intracranial  disease.  In  head  injuries  this  method  of  investigation 
is  almost  routine  in  some  clinics.  In  fact,  there  have  been  many  instances  in 
which  unsuspected  subdural  hematoma  was  discovered  by  accident. 

The  typical  angiograi)hic  finding  of  a  subdural  hematoma  is  the  presence  of 
an  a\ascular  space  ix'neath  the  caharium,  extending  two  to  four  centimeters  to 
the  surface  of  the  l>rain  (I'ig.  1  ).  This  is  well  seen  in  the  arteriole  phase.  In  the 
venous  phase  the  large  cereliral  \-eins  which  always  lie  on  the  surface  are  pushed 
dowii  away  from  the  caharium  (I'ig.  2).  In  unilateral  subdural  hematomas  the 
anterior  cerebral  artery  is  often  de\iat(Ml  from  the  midline  to  the  opposite  side. 
With  such  x-ray  findings  most  neurologists  and  neurosurgeons  ha\('  always 
agi-eed  as  to  the  i)resence  of  a  subdui-al  collection  of  blood  and  the  need  lor 
inunediate  surgical  in1er\-ention.  When  opei'ation  was  performed  in  these  cases, 
at  The  Mount  Sinai  Hospital,  the  neurosurgeons  usually  found  a  subdural  col- 
lection of  blood.  This  method  of  management  of  subdural  clots  has  been  standard 
in  most  clinics.  What  would  hap])cn  if  trephination  oi-  suigical  drainage  of  clot 
w(>re  not  carried  out  has  i-arely  been  (|Ucstioned.  (iixcn  a  patient  with  a  history 
of  head  injury  who  has  fluctuating  symptoms  of  ccicbi-al  dysfunction  and  in 
whom  angiography  reveals  a  subdural  collection  of  fluid,  (a)  should  immediate 
surgei'v  he  done  and  (b)  if  the  couise  of  such  a  patient  is  stationary  or  is  getting 
better,  what  would  occui-  if  surgeiy  were  not  performed? 

From  tlic  Dpijurtnicnt  of  X(Mn(il(itr,\',  'V\\v  Mount  Sinai  Hospital,  and  the  New  York 
University-Heilevue  .Mociical  Center,  New  Vori<,  X.  V. 
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These  <]uestioii.s  have  been  raised  during  ciiscussioiis  coiicerniug  several  pa- 
tients with  cerebral  symptoms  and  x-ray  fiiuiings  of  unilateral  subdural  collec- 
tions of  "hematoma".  During  the  past  two  years  the  author  has  found  that  five 
such  patients  improved  without  surgery  and  subsecjuent  angiography  disclosed 
a  disappearance  of  the  unilateral  subdural  collection  of  fluid  or  hematoma.  Pre- 
sented below  is  the  sixth  case  in  which  there  was  a  bilateral  subdural  collection 
of  fluid  or  hematoma. 

CASE  REPORT 

Dr.  P.  L.,  who  had  been  in  active  obstetric  practice  until  the  week  prior  to 
admission,  entered  the  hospital  with  the  chief  complaint  of  difhculty  in  walking. 
Five  weeks  prior  to  admission  the  patient  had  tripped  and  fallen  backwards, 
striking  his  occiput  on  a  cement  step.  He  sustained  a  laceration  of  the  scalp 
which  required  six  sutures.  He  was  momentarily  dazed  but  did  not  lose  conscious- 
ness. For  several  hours  he  was  somewhat  "groggy"  but  then  became  rapidly  well 
and  remained  so  for  two  to  three  weeks,  at  which  time  the  gait  disturbance  was 
first  noted.  The  gait  became  abnormal.  He  walked  with  shuffling  steps  and  had 
impulse  to  lurch  forward.  While  driving  a  car  there  was  a  tendency  to  veer  to 
the  left.  Concomitantly  there  was  noted  generalized  slowing  of  activity  and 
thinking.  He  was  slow  in  dressing  and  had  particular  difficulty  in  buttoning  his 
clothing.  Some  definite  loss  of  recent  memory  was  noted.  His  speech  and  voice 
became  subdued. 

On  admission  to  the  hospital  Dr.  P.  L.  was  lethargic,  listless,  bradyphrenic 
and  slow  moving.  He  had  difficulty  performing  simple  calculation  and  showed 
some  memory  deficit.  The  face-hand  test  was  strongly  positi\e  bilaterally,  with 
frequent  displacement  to  the  left  cheek  of  stimuli  applied  to  the  left  hand  and 
right  face.  The  gait  was  shuffling  and  unsteady  with  veering  to  the  left  and,  less 
often,  to  the  right.  The  Romberg  test  was  positive  and  he  fell  iiackwards.  Tan- 
dem walking  was  poor.  The  finger-to-nose  tests  were  performed  with  some 
tremor  bilaterally.  The  heel-to-knee  tests  were  slow  and  associated  with  dystaxia 
and  tremor.  The  motor  power  was  good  throughout.  The  deep  tendon  reflexes 
were  normal.  There  was  a  right  Babinski  and  bilatei'al  ('haddock  signs.  The 
.sensory  status  was  normal.  There  was  infretjuent  blinking,  decreased  com-erg- 
ence,  decreased  optokinetic  nystagmus  in  all  directions  and  a  central  type  of 
right  facial  paresis.  The  rest  of  the  exaniinalion  was  normal. 

The  lumbar  puncture  revealed  manifestly  xantliochromic  fluid  under  normal 
pressure  of  130  mm  of  water.  It  contained  a  total  protein  of  (58  mgm  per  cent 
and  no  cells.  The  electroencephalogram  re\ealed  bilateral  cerebral  dysfunction 
without  evidence  of  a  focal  lesion.  The  x-rays  of  the  skull  were  normal.  Bilateral 
carotid  arteriography  revealed  symmetrical  subdural  collections  pushing  the 
brain  away  from  the  inner  table  of  the  com  exity  at  least  4  cms  on  the  right  and 
3  cms  on  the  left  (Figs.  1  and  2). 

The  patient's  neui'ologic  status  was  carefully  ol)served  from  foui'  to  six  times 
each  day  throughout  lii.s  hospiial  couisc.  There  was  no  change  in  the  patient's 
condition  for  three  days.  Thereafter,  there  appearetl  a  gradual  improvement  hi 
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alertness,  mental  function  and  gait.  8uhse(iuently  the  pathologic  reflexes  dis- 
appeared. The  Roml)erg  became  negatixc.  The  face-hand  test  became  normal. 
Tiie  handwriting  and  optokinetic  nystagmus  also  impro\-ed  to  beconu'  noi'mal. 
Sciial  electroencephalography  disclosed  a  lessening  of  the  electrical  abnormalities. 

Twenty-eight  days  after  the  first  arteriogram,  i-epetition  of  bilateral  carotid 
arteriograms  disclosed  marked  impioA-ement .  The  collection  on  the  left  dis- 
a])peared,  while  that  on  the  right  was  almost  entirely  gone  (I'ig.  •!).  It  should  be 
noted  that  by  this  time  the  patient  had  lieen  asymptomatic  for  almost  two 
we(>ks.  The  patient  was  discharged  in  good  health  and  returned  to  his  practice. 
He  is  still  being  examined  periodically. 

DISCUSSION" 

It  is  oln  ious  that  the  subdural  collection  on  the  left  was  no  longer  manifest  in 
the  second  aiigiogi'am  (Fig.  8).  On  the  right  there  was  almost  complete  recoxcry. 
It  should  be  pointed  out  that  the  inteiAal  between  the  two  ai't ei'iogi-ams  was 
relatively  short.  If  the  inter\-al  were  longei-,  it  is  pi-obable  that  tliei'c  would  be 
complete  resolution  on  both  sides.  This  prediction  is  baseil  on  studies  made  by 
-d  ial  angiogi'aphy  o\er  a  period  of  months  in  fi\'e  other  patients  with  hematoma. 
A>  a  rule  the  "hematoma"  disappeared  within  a  period  of  six  to  eight  weeks.  One 
ol  these  cases  has  lieen  followed  for  thirteen  months  without  e\-idence  of  recur- 
I'ence  of  the  subdural  collection. 

.\s  to  the  nature  of  the  subdural  avascular  space  seen  in  the  angiograms, 
most  neurologists,  neurosurgeons,  and  roentgenologists  agree  that  it  I'epresents 
a  collection  of  fluid  and  in  most  instances  it  is  blood;  it  might  be  in  the  form  of 
fluid  blood,  clotted  blood  or  a  mixture  of  the  two.  Occasionally  there  may  be  a 
liydroma.  In  a  series  of  14)^  cases  of  subdiu'al  hematomas,  Laudig,  ct  nl.,  found 
two  instances  of  hydroma  (o).  The  type  of  subdui'al  fluid  present  in  the  above 
and  five  other  cases  observed  is  not  known.  It  has  been  suggested  that  a  ti'e])hine 
and  aspiration  of  fluid  should  be  matle  for  diagnosis,  howe\-er,  that  has  not  been 
ivcommended  becau.se  once  a  trephine  is  matle,  aspiration  of  the  hemaloma 
would  be  very  compelling.  Moreover,  even  if  it  were  not  as])iiated,  tlie  fluid 
would  tend  to  drain  spontaneously  through  th(>  needl(>  op(>ning  in  the  bui'r  hole 
>o  that  improvement  might  be  attributed  to  the  di-ainage. 

Xo  matter  what  the  nature  of  the  collection,  surgical  inter\ent ion  has  been 
the  rule  in  these  cases  in  j^revious  years.  Now  we  And  that  the  rule  is  not  abso- 
lute. Patients  can  get  better  without  surgery.  The  decision  for  surgery  must 
depend  on  clinical  judgment.  The  state  of  the  patient's  condition  and  the  course 
ol  the  illness  should  be  the  determining  factors.  If  a  i)atient  becomes  progres- 
-i\ely  drowsy  over  a  prolonged  period,  evacuation  of  ihc  dot  is  mandatory. 
The  presence  of  a  subdural  collection  of  fluid  by  x-i'ay  does  not,  by  itself,  indi- 
cate surgical  inteiA-ention.  The  patient  who  is  alert,  has  tew  sym])loms  or  shows 
continuous  improxcment  should  be  obsei'ved.  Only  if  the  course  is  downhill  is 
opciation  necessary.  Howe\cr,  it  nnist  be  em])hasized  that  thei-e  are  no  rules  of 
procedui-e.  I'A-eiw  case  nuist  be  (waluated  on  an  in(li\  idual  basis. 

The  fact  that  there  was  resolution  in  the  case  presented,  sugge.sts  that  some 
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patients  with  heacl  injury  who  reoo\'or  may  have  had  unrecognized  subdural 
hematoma.  The  exact  ineidenee  of  such  situations  is  as  yet  unknowii.  More 
informal  ion  is  needed  but  this  cannot  be  oiitained  unless  patients  are  permitted 
to  reco\er  without  surgery. 

SUMMARY 

A  patient  with  symptoms,  signs,  and  laboratory,  as  well  as  angiographic 
evitlenc(M)f  bilateral  subdural  hematomas  was  observed  o\-cr  a  period  of  six  weeks. 
The  patient  i-(M'()\('i-ed  clinically  without  surgical  intervention,  as  did  five  others 
who  had  unilateral  sulxlural  collections.  The  angiographic  signs  of  subdural 
collection  disappeared.  These  observations,  which  have  been  made  since  October 
1958,  suggest  that  there  may  be  unrecogniz(>(l  instances  of  spontaneous  recovery 
from  subdural  hematoma,  particularly  in  cases  in  which  this  condition  was  not 
suspected  or  investigated  by  arteriography. 
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ClinicO'Tathological  Conference 


SUDDEN  DEATH  IN  PATIENT  WITH  SUSPECTED  MITRAL 
STENOSIS 

Edited  by 
FENTON  SCHAFFNER,  MA). 

A  57  year  old  Danish  upholsterer  was  admitted  to  The  Mount  Sinai  Hospital 
tor  ex'aluation  prior  to  mitral  commissurotomy.  He  had  been  well  until  four 
years  earlier  when  he  developed  vague  episodes  of  daytime  dyspnea.  A  year 
later,  because  of  increasing  dyspnea,  he  consulted  his  physician  who  found 
exi('ssi\-e  "body  walei'"  although  the  patient  was  awai'e  of  no  edema.  The 
symptoms  (niickly  ir-sponded  to  diuretic  and  digoxin  therapy.  Aside  from  oc- 
casional mild  attacks  of  paroxysmal  nocturnal  dyspnea,  he  was  well  until  eight 
months  prior  to  admission  when  he  developed  progressive  anorexia  and  dys- 
]ihagia,  especially  witli  meat,  which  seemed  to  stick  high  in  the  chest  and  often 
was  icguigitated.  Hot  flashes  and  ^\\l'at^lg  ai'ound  the  liead  and  neck  also 
(le\-elope(l.  Irregular  heai't  action  was  noted  l)y  his  physician  five  w(>eks  prior  to 
admission. 

The  patient  was  studied  during  a  series  of  short  admissions  to  another  hospital. 
Cardiac  catheterization  revealed  the  rigiit  \-ent liculai'  pi'cssui-e  to  l)e  (i.")  S  mm 
Hg  at  rest  and  01  24  mm  Hg  aftei-  exei-cise.  The  mean  right  atrial  pi'essure  was 
7  mm  Hg.  The  arterial  oxygen  satui'alion  was  80'  <  at  rest  and  01  ' .  aftei'  exercise. 
The  Pco.,  Deo  and  hematocrit  weic  Ki  and  4.")  mm  Ilg,  0.0  and  .S..'!  liteis,  and 
55%  and  .■}()'<  at  I'est  and  after  exerci.se  res])eet ixcly .  Oxygen  consumption, 
respiratoiy  (|Uotieiii,  blood  flow  and  .V-\'  dill'erence  were  2'.V2  and  4.'i()  ce  min., 
0.7G  and  (I. OH,  2.(;.')  ;ni(l  2.70  I  min.,  and  8.78  and  l.").4l  vol  '<  rtspectively  at 
rest  and  after  exercise.  \'eiil  ilatory  studies  at  the  .sune  time  showed  a  slightly 
reduced  \-ital  capacity  and  a  mai'ked  ex])ii-at oi\-  (|el;iy.  .\  dye  dilution  curve 
showed  a  single  ap]ieai'ance  of  dye  in  .'12  seconds  with  no  e\i(|ence  lA'  int  racai'diac 
shunt.  l'>lecti-ocardiogi-am  showed  atri.'il  librillation  and  I'iglit  bundle  branch 
block  (big.  I).  X-rays  showed  modei'ate  cardiac  enlai'genieiit ,  st  raight  (>ning  of 
the  left  cai'diac  boi'der  and  slight  posterior  displacement  of  the  esophagus  (  big.  2). 
No  systolic  nuu'nun'  was  heai'd  but  .Mi  was  accentuated,  and,  early  in  diastole, 
a  short  murmur  was  found.  Because  of  .some  disagreement  as  to  the  interpi-etation 
of  the  findings,  th(>  patient  was  i-etei'red  to  The  Mount  Sinai  Hospital  foi-  further 
evaluation. 

As  a  child  tlie  patient  had  a  left  otitis  media  with  (ii'ainage  which  left  him  with 
impaired  heai'ing  in  the  left  eai'.  Xo  histoiy  of  I'heumatic  fe\'ei'  was  obtained. 
His  appendix  was  i-emo\-ed  at  the  age  of  48. 

On  examination  the  patient  did  not  a])])e;tr  to  be  ill.  His  pulse  was  52/min. 
irreguliir  and  w  ith  >onie  diopped  beats.  HKxtd  |)ressure  was  110  75  mm  Hg  and 
he  was  febi-ile.  4"liei-e  was  slight  ictei'us.  f^  idence  of  old  bilateral  otitis  media 
was  found.  The  teeth  weic  in  poor  repaii'.  Some  neck  vein  distension  was  picscnt 

From  the  Depai  tni(Mi(  ot  Puthology,  The  Mount  Sinai  Ho.spital,  New  York.  X.  Y. 
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Fig.  1.  Electrocardiogram  showing  atrial  fibrillation  and  right  bundle  l)ranch  block. 


Fk;.  2.  Cliest  x-ra\-  with  gen- 
(■raliz('(l  enlargement  of  the  heart 
and  increased  hilar  markings. 


at  90°.  The  AP  diameter  of  the  che^t  was  increa.sed  and  the  lungs  were  hyper- 
resonant  but  no  rales  were  heard.  The  heart  was  enlarged  to  the  left.  The  rhythm 
was  iri-egularly  iiTegular  and  an  apical  diastolic  rumble  was  heard.  AIi  was 
accentuated.  The  li\-er  edge  was  at  the  le^'el  of  the  umbilicus.  The  liver  was 
firm,  smooth  and  non-tender.  Alild  pi'etil)ial  edema  was  present.  The  nailbeds 
and  face  were  cyanotic  wlieii  the  patient  was  lying  tlown.  Xo  other  abnormalities 
were  noted. 

Red  cells,  white  cells,  granular  casts,  2  plus  albumin  and  1.020  specific  gravity 
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■liMiacterized  the  urine.  Hemoglobin  was  Ui  Cini'^;  and  hematocrit  was  54%. 
Wlnte  blood  count  was  ]2,S00/cu  mm  with  a  noi-mai  differential.  Sedimentation 
rate  was  normal  as  were  the  \-alues  of  blood  ui'e.-i  nit  loiicii,  j;lucose,  electrolytes, 
proteins,  cholestei'ol,  prothrombin  time  and  plios|)lioiiis.  The  serum  i)iliiiibin 
was  1.7  mg%  and  the  uric  acid  10.5  mg' ;  .  Sei-ologv  was  ne<iati\-e.  \'enous 
picssure  was  195  mm  and  the  circulation  time  with  Decholin"  was  (i.')  seconds. 
Slool  guaiac  tests  weiv  negati\'e.  The  i-adioiodine  uptake  in  24  hours  was  '.'>'.)' i. 
Cliest  x-ray  showed  the  heart  to  be  enlarged  to  the  right  and  left.  The  right 
atiial  contour  was  elongated  and  pi-ominent.  Iud(Mitation  of  the  barium-tilled 
esophagus  and  ol)lit(>ratioii  of  the  retrosternal  space  wei'e  noted.  l"he  cardiac 
silhouette  was  prominent  toward  the  left  and  posteriorly  but  the  point  of  opposite 
pulsations  was  not  elevated.  The  pulmonary  \ascula1  uic  was  pi'ominent  and 
many  Kerley  lines  were  seen  in  both  lower  lung  fields.  ( lastrointestinal  series 
-liowed  only  antral  spasm.  Klecti'ocardiogram  showed  atrial  fibrillation,  ventric- 
ular ])i-emature  contractions  and  a  right  bundle  branch  block. 

riie  patient  was  gi\en  a  low  sodium  diet,  mercurial  diuretics,  sedation  and 
sup])lcmental  potassium.  After  four  days  the  patient  complained  of  difhculty  in 
bicathing  and  0.25  mg  of  tligoxin  was  gi\-en  twice  daily,  llic  lu  x  had  I'iscii  to 
■V-)  mg  %  and  the  l)ilirubin  to  2.7  mg  '  ', .  By  the  sixth  hospital  day,  llic  patient 
had  gained  four  pounds  and  apjieai'i'd  worse.  A  phlebotomy  was  pei-foi-ined  which 
gave  some  relief.  By  the  eighth  lios])ital  day,  the  patient  again  Ix'came  dyspueic 
and  th(>  li\'er  was  felt  to  pulsate.  4'he  m  x  was  uj)  to  52  mg  '  ,  ,  ("()..  2!1.()  mlMj  1, 
chlorides  80  mlvj  I,  sodium  121  mlM|  I  and  ])otassium  o.l  ml'",(|  1.  Serum  lu-ic 
acid  was  12.5  mg  ' ;  and  glutamic  oxalacetic  transannnase  was  244  units.  Another 
phlebotomy  was  don(\ 

Because  of  disagreement  as  to  the  auscultatory  findings,  phonocardiography 
was  done  twice.  The  first  sound  was  widely  split  as  was  the  second  sound.  The 
first  component  of  the  first  sound  was  diminished  in  intensity.  A  faint  systolic 
murmur  was  present  and  an  additional  sound  was  heard  in  diastole,  too  late  for 
an  opening  snap  but  early  for  a  gallop.  Xo  diastolic  murmur  was  iccoided. 
Pulmonary  fimction  studies  ai'e  shown  in  Table  I. 

On  the  1 1th  hospital  day,  the  patient's  h(>art  returned  to  normal  simis  rhythm. 
Edema  was  worse  but  the  kuigs  were  clear  on  auscultation  and  fluoroscopy,  ecg 
was  unchanged  except  for  rather  normal  P  wa\-es  and  a  PR  inter\al  of  0.20 
seconds.  Lat(>  that  day  while  on  the  bedpan  the  patient  collap.sed  and  became 
apneic  and  i)ulseless.  I'juergency  measures  were  of  no  a\  ail  and  a  terminal  KCf; 
showed  chaotic  heart  action  with  a  rate  of  about  oO  which  (|uickly  pi'oceeded  to 
asystole. 

Dr.  Charles  K.  Frifdbcrg*:  The  case  for  today  is  an  interesting  one  becau.se  in 
all  analyses  of  cases  presented  at  a  cUnico-pathologic  conference,  two  problems 
are  present:  one  is  the  raw  material  provided,  and  the  other  is  the  interpretation 
of  the  raw  material.  If  the  raw  material  is  in  any  way  inaccurate,  then,  of  course, 
one  is  at  the  mercy  of  the  data. 

*  Attending  Physician  and  Cardiologist,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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TABLE  I 

Report  of  Pulmonary  Function  Studies 


Predicted 

Observ 
serv 

Supine 

Standin 
an  ing 

Lung  volumes  in  cc 

Expiratory  reserve  volume  

1280 

Inspiratorv  capacity  

2490 

Vital  capacity  

3900 

3760 

4140 

Residual  volume  (RV)  

1400 

2170 

Total  capacity  (TC)  

5300 

5930 

RV/TC  

35% 

36.6% 

Ventilatory  function 

Maximum  breathing  capacity  (L/min.)  

98 

67 

80 

Intrapulmonary  mixing  (residual  No  after  7  min.  O2  breathing) 
Normal :  2.5%       Observed :  3.13% 


Arterial  blood  study 

Normal 

Resting 

After  e.xercise 

CO2  content 

vol. 

% 

48-52 

35.3 

O2  content 

vol. 

% 

19.0 

18.9 

18.9 

0-,  capacify 

vol. 

% 

20.0 

19.7 

20.0 

0,.  satuiatiun 

95-97 

97 

9(5 

C(.)2  content  (.serum) 

vol. 

% 

55-60 

43 

pCOo  (serum) 

mm 

Hg. 

38-41 

29 

pH 

7.37-7.42 

7.43 

No  trapping  of  air  on  spirogram. 


This  ca.se  has  a  j^rcat  deal  that  is  not  consistent.  We  have  hcfc  a  straight- 
forward story  of  a  man  wlio  presumably  started  witli  symi^toms  of  left-heart 
failure,  \vas  treated  for  it,  and  did  well.  One  can  ask  at  this  point  if  we  are  .sure 
that  the  dyspnea  was  due  to  left-heart  failure  or  to  i)ulmonarv  or  other  causes, 
but  I  would  say  that  the  weight  of  (>videiice  suggests  left-heart  faihu'e.  He  had 
occasional  attacks  of  paroxysmal  nocturnal  dysijnea,  which  also  would  not  fit  a 
pulmonary  story.  He  developed  progressive  anorexia  and  dysphagia.  A  number 
of  cardiac  conditions  are  associated  with  dysphagia,  notably  aneur>-sins  of  the 
aorta,  \'ascular  rings  and  mitral  stenf)sis  with  large  ]3ulmoiiaiy  arteries.  On  the 
other  hand,  we  do  not  know  whether  this  patient  had  other  causes  for  indigestion, 
so  I  am  not  inclined  to  make  too  much  of  this  part  of  th(>  story. 

He  had  some  admissions  to  another  hospital  and  we  are  gi\'en  data  obtained 
there  regarding  a  series  of  tests.  This  is  what  I  nu'aii  about  the  dependence  on 
the  raw  material,  because  the  number  of  tests  that  were  done  is  very  impressive 
and  th(>  kind  of  tests  done  are  those  that  would  make  one  think  they  were  done 
by  clinical  investigators,  and  therefore  quite  reliable.  Analyzing  them,  we  find 
hrst  that  cardiac  catheterization  showed  very  high  pressures  in  the  right  \  entricle 
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aith  a  rise  on  exercise.  Xormul  pressures  do  not  rise  on  exercise  in  the  normal 
individual.  The  mean  right  atrial  pressure  was  slightly  elevated.  If  we  could 
trust  this,  we  have  an  abnormality  that  requires  explanation.  It  makes  one 
wonder  whether  or  not  the  dyspnea  at  the  onset  of  the  illness  was  indeed  of 
cardiac  origin  or  whether  it  was  of  pulmonary  origin.  The  reason  I  am  casting 
(l()ul)1  on  these  data  is  that  later,  in  this  hospital,  the  arterial  oxygen  saturation 
was  perfectly  normal,  so  that  we  would  have  to  assume  that  either  the  patient 
niiiuculously  improved  or  some  of  the  data  were  inaccurate.  The  COo  tension  in 
tlie  arterial  blood,  the  diffusing  capacity  for  carbon  monoxide,  all  given  with 
icsi  and  at  exercise,  are  rather  formidable  determinations,  and  one  would  think 
that  people  who  undertake  such  examinations  would  do  them  very  accurately. 
These  reports  indicate  that  the  tension  of  CO2  was  greatly  elevated,  as  one  might 
expect  with  obstructive  emphysema.  The  diffusing  capacity  is  diminished.  The 
hematocrit  is  55  per  cent,  and  if  we  accept  the  oxygen  unsaturation  of  the  arterial 
blood,  we  would  conclude  that  this  patient  had  a  mild  degree  of  polycythemia, 
secondary  to  arterial  hypoxemia.  Oxygen  consumption,  respiratoiy  (|Uotient, 
l)l()(id  flow  and  A-V  difference  were  determined.  The  cardiac  output  was  greatly 
diminished  and  did  not  substantially  rise  with  exercise.  The  respiratory  (|uotient 
increased  with  exercise  presumably  because  of  hyperventilation.  \'entilatory 
studies  showed  a  slightly  reduced  vital  capacity,  and  a  marked  expiratcMy  delay. 
The  slightly  reduced  yita\  capacity  and  the  marked  expiratory  delay  both  are 
characteristic  findings  in  patients  with  ol)structive  emphysema,  so  that  again  it 
looks  as  if,  on  the  basis  of  the  interpretation  of  these  data,  we  have  a  patient 
who  has  obstructive  emphysema  and  carbon  dioxide  retention,  with  puhnonaiy 
insufhciency  as  indicated  by  low  arterial  oxygen  saturiition.  Dye  appeared  in  o2 
sec.  This  denotes  a  prolonged  circulation  time,  i.e.  congestixe  lieait  failur(>,  but 
there  was  no  evidence  of  an  intracardiac  shunt. 

Other  findings  besides  the  dye  studies  tended  to  exclude  the  possibility  of 
congenital  heart  disease  as  the  basis  for  this  clinical  picture.  The  electrocardif)- 
gram  showed  atrial  fibrillation  and  a  right  bundle  branch  block.  Xo  systolic 
murmui'  was  heard.  Mi  was  accentuated,  and  early  in  diastole  a  short  murmur 
was  found,  so  that  we  lia\'e  auscultatory  findings  coinijatible  with  mitral  stenosis, 
but  the  protoc(jl  .says  because  of  disagreement  as  to  the  interpretation  of  the 
findings,  the  patient  was  referred  for  further  e\'aluation. 

This  raises  some  (juestion.  Wholly  aside  from  the  fact  that  we  are  dealing 
with  a  case  that  is  presented  for  clinical  pathological  conference,  and  one  should 
always  be  a  little  suspicious  certainly  about  being  presented  with  a  straight  foiward 
case  of  mitral  stenosis  studied  for  commissurotomy,  we  have  here,  first,  a  statement 
of  findings  which  seem  fairly  unecjuivocal,  findings  of  mitral  stenosis  hut  also 
fairly  unecjuivocal  findings  of  obstructive  emphysema.  There  is  no  histoiy  of 
rheumatic  fever,  for  whatever  that  is  worth.  I  do  not  think  we  can  use  that  too 
strongly,  either  to  support  or  negate  a  diagnosis  of  mitral  stenosis.  Xothing  in 
the  clinical  history  or  the  description  of  the  findings  in  this  hospital,  other  than 
the  comments  about  the  hyperresonant  lungs,  indicates  either  that  the  hicath 
sounds  or  other  findings  were  suggesti\e  of  bronchopulmonary  disease,  such  as 
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one  might  anticipate  if  we  accept  these  pulmonary  function  studies  as  being- 
accurate.  We  might  have  expected  some  comments  about  the  nature  of  expiration 
or  the  presence  of  wheezing.  On  the  other  hand,  on  the  basis  of  the  signs  in  the 
heart,  we  really  have  no  reason  to  question  the  diagnosis  of  mitral  stenosis. 

The  liver  edge  was  down  to  the  umbilicus  and  mild  pretibial  edema  was  present. 
All  these  findings  would  be  indicative  of  mitral  stenosis  with  predominant  right- 
sided  heart  failure.  It  is  remarkable  that  we  already  have  mention  of  such  definite 
evidence  of  right-heart  failure;  and  in  addition  to  which  the  patient  was  slightly 
icteric,  which  I  interpret  as  being  due  to  severe  degree  of  congestion  of  the  liver. 

It  is  surprising  that  we  do  not  hear  more  about  the  left  side  of  the  heart  and 
the  changes  in  the  lungs  in  view  of  the  fact  that  this  patient  already  has  right- 
heart  failure.  The  arterial  oxygen  saturation  in  this  hospital  was  !)7  per  cent,  so 
if  there  is  any  degi-ee  of  polycythemia,  we  would  have  to  attribute  that  to  a 
primary,  not  a  secondary  polycythemia.  I  am  inclined  to  dismiss  that  as  not 
being  adequate  to  justify  such  a  diagnosis.  The  white  blood  count  was  12,800 
cu  mm.  Sedimentation  rate  was  normal  as  were  most  of  the  blood  chemistries, 
except  the  serum  bilirubin  which  was  1.7  mg  per  cent,  fitting  the  mild  icterus, 
and  lu'ic  acid  was  10.5  mg  per  cent.  I  see  nothing  in  the  story  or  the  findings  to 
explain  this  elevated  serum  uric  acid.  There  have  been  reports  in  polycythemia 
of  gout  with  elevated  serum  uric  acid.  Many  of  those  reports  have  hceu 
questioned.  Uric  acid  could  be  elevated  with  marked  degree  of  renal  insufficiency 
but  I  do  not  see  evidence  of  it  at  this  point. 

Venous  pressure  was  1!).")  nnn,  which  is  ele\'ated,  and  circulation  time  with 
Decholin®  was  65  seconds.  It  is  really  too  long  for  a  good  end  point  but  we  can 
at  least  say  it  probably  indicates  that  there  was  heart  failure. 

I  would  just  comment  about  the  normal  radio-iodine  uptake  because  of  the 
fact  that  there  was  some  story  about  the  patient  sweating  and  ha\'ing  flushes. 
One  might  have  considered  the  possibility  of  hyperthyroidism.  Also,  wheneA'er 
atrial  fibrillation  is  present  and  there  is  any  doubt  of  the  etiology,  the  (|uestion 
of  masked  hyperthyroidism  is  to  be  considered,  but  this  diagnosis  tends  to  he 
excluded  by  the  radio-iodine  fiiiditigs.  l)i'.  Brahms  will  discuss  the  x-ray  films. 

Dr.  Sigmund  A.  Brahms]:  On  a  gastiointestinal  series  there  was  no  intrinsic 
abnormality  in  the  esophagus  to  account  for  any  dysphagia.  There  was  also  no 
evidence  of  an  aneurysm  of  the  aortic  arch  and  no  evidence  of  a  vascular  anomaly 
at  the  level  of  the  arch.  Barium  traA-ersed  the  esophagus  without  delay.  The 
stomach  showed  no  intrinsic  abnormality;  the  distal  part  of  the  stomach  and 
the  antrum  were  not  fully  distended.  Some  increase  in  irritability  in  the  antrum 
was  noticed  but  the  folds  appeared  intact  with  some  thickening.  The  duodenal 
loop  showed  no  abnormality  intrinsically  or  extrinsically.  I  believe  the  evidence 
docs  not  justify  the  x-i'ay  diagnosis  of  a  retrogasti'ic  mass  oi'  of  an  intrinsic 
abnormality  in  the  stomach  or  in  the  duodenum. 

On  the  chest  film,  the  heart  showed  some  enlargement  of  all  the  chambers.  A 
slight  impression  was  made  on  the  barium-outlined  esophagus  at  the  level  of  the 
left  atrium.  We  see  this  in  generalized  enlargement  of  the  chambers  of  the  heart. 

t  Associate  Attending  Radiologist,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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I  (lid  not  think  there  wa.s  any  dispicjpoitioiiate  enlargement  of  the  left  ati'ium. 
There  was  a  little  ealeifieation  in  the  wall  of  the  aortic  arch.  The  aortic  arch  wa.s 
not  markedly  elongated,  and  the.  puhnonaiy  \asculatui('  was  toituous.  There 
was  some  increase  in  the  prominence  of  the  \  essels  in  the  hila,  perhaps  their  first 
l)ranches.  I  had  the  impicssion  that  the  peripheral  \'essels  were  small.  The 
features  suggest  pulmonaiy  liyi)ei;tension. 

Dr.  Fii((/hn(i:  Did  you  see  aii\'  e\-i(lence  on  the  film  of  a  douMe  density? 

JJr.  firahiii.s:  Yes,  hut  the  left  ati'ium  is  no  lai'ger  than  the  enlai'gement  of  the 
other  chaniheis. 

Dr.  Fricdhcrfi:  There  was  no  distinct  enlargement  of  the  atrial  appendage. 
H(>cause  of  disagreement  as  to  the  auscultatory  findings,  phonocardiogiaphy  was 
done  twice.  The  first  sound  was  widely  split  as  was  the  .second  sound.  The  (iist 
loniponent  of  the  first  sound  was  diminisheil  in  intensity.  A  faint  systolic  mui'- 
iiiur  was  pi-esent  and  an  additional  sounfl  was  heard  in  diastole,  too  late  for  an 
oi)eniiiii  snap  hut  early  for  a  gallop.  This  is  (|uite  a  line  ])oint  since  the  opening 
snap  might  he  regarded  as  occurring  about  .OO  to  .12  .seconds  after  the  second 
sound,  and  the  gallop,  if  it  is  the  gallop  of  a  thiid  sound,  nnght  he  0.0.")  to  0.08 
-rconds  beyond  that.  Xo  diastolic  murmur  was  iccorded.  His  elect  idcardiogram 
was  unchanged  except  for  I'ather  normal  P  waxes  and  a  1*1!  inter\al  of  0.20 
M'coiids.  La.tei'  thai  day,  while  on  the  bed])an,  the  ])alie!i1  mliapsed.  He  became 
:i])ii»Mc  and  i)ulsele.'<s.  l%mergencv  measui'es  were  of  no  a\  ail,  and  tei-nunai  electro- 
cai'diograni  ,-liowed  chaotic  heart  action  with  a  rate  of  ;!(),  which  (luickly  pro- 
(•ceded  t(»  asystole. 

Let  us  start  with  a  di.scussion  of  the  differential  diagnosis  since  we  ha\'e  the 
l)ulmonary  function  studies  and  since  1  pointed  out  befoie  that  the  studies 
reported  in  another  hospital  wei-(>  rather  chai-acterist ic  of  those  of  decompensated 
obstructi\'e  emphysema,  plus  some  imj)ainnent  of  pulmonary  diffusion,  which 
can  occui'  with  obstructi\-e  emphysema,  if  there  is  a  great  enough  reduction  in 
the  pulnioiiai\'  bed.  In  this  hospital,  there  was  no  exideiice  of  pulmonaiy  in- 
>ufilciency,  that  is,  the  arterial  o.xygen  saturation  was  normal.  .\.s  a  matter  of 
lad,  iiio>t  (if  tlie  pulmonary  findings  wei'e  essentially  normal.  The  residual 
\  (ilume  was  '.]{]  per  cent  of  the  total  cajjacity  as  compared  to  a  normal  \alue  of 
less  than  35  per  cent.  But  some  authorities  reciuire  that  it  be  nioi'e  than  40  per 
cent  to  be  abnoi'mal,  as  in  obstructi\'e  em])hysema.  M  any  rate,  certainly  this 
was  not  striking.  The  maximum  breathing  capacity  was  only  slightly  diminished 
and  this  too  does  not  fit  a  case  of  olist ruct i\'e  emphysema  of  the  kind  that  we 
would  lia\-e  to  postulate  if  we  were  going  to  attribute  this  patient's  right-heart 
failure  to  obstructive  cmphy.sema.  Xo  ti'apping  of  air  was  obserx'ed  on  the  sjjiro- 
Liiam,  another  bit  of  evidence  against  obstructive  emphy.sema. 

The  intrapulmonary  mixing  was  likewise  borderline.  It  is  true  that  after 
breathing  oxygen  for  .seven  minutes,  the  nitrogen  concentration  was  3.1  per 
cent  whei-eas  normally  it  is  less  than  2.5  per  cent.  This  is  certainly  not  in  the 
range  usually  observed  with  .severe  obstructive  emphysema.  We  lia\-e  here  a 
patient  who  neither  pre.sented  a  .story  of  broncho])ulinonar\-  di-case  nor  had 
physical  .sign.s  of  bronchopulmonary  disease  and  wh(jse  i)ulmoMaiy  function  tests 
were  essentially  normal. 
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I  think  there  were  also  some  vaUies  that  we  brushed  over  showing  that  the 
tension  of  CO.,  noi'nuilly  ."^.8  to  41  mm  Hg,  was  29  mm  Hg.  Instead  of  there  being 
a  retention  of  CO..,  as  reported  on  previous  examination,  tlieic  is  actually  a 
reduction  of  CO..  This  reduction  of  COo  is,  of  course,  compatil)le  witli  congestive 
heai  t  faihu'c  in  wliich  there  is  generally  some  degree  of  hyperventilation. 

Of  the  intrinsic  forms  of  pulmonary  disease,  we  would  (jrdinarily  a.ssociate 
such  a  finding  with  pulmonary  fibrosis,  as  in  the  condition  termed  the  alveolar 
capillary  block  .syndrome.  But  that  is  not  compatible  on  the  basis  of  the 
pulmonary  function  studies  which  showed  that  the  vital  capacity  was  virtually 
normal.  In  (jther  words,  if  the  pCO._.  was  reduced  because  of  pulmonary  fibrosis 
with  alveolar  capillary  block  or  impaiicd  diffusion,  one  would  have  a  rather 
nondistensible  lung  with  a  marked  reduction  in  xital  capacity.  On  the  basis  of 
the.se  findings  we  can  exclude  pulmonary  disease  as  the  l)asis  for  this  patient's 
heart  failure. 

On  reading  this  history  the  other  day,  I  called  Dr.  I'oppei'  and  asketl  him 
whether  I  could  see  the  electrocardiogram.  I  will  tell  you  why  1  did  that.  You 
will  recall  that  there  was  a  statement  of  disagreement  as  to  interpretation  of 
findings  in  his  previous  hospitalizations.  There  seems  to  ha\-e  been  .some  dis- 
agreement hei-e  too.  There  is  statement  of  a  diastolic  ruml)le  and  then  there  is 
a  statement  that  tlieic  was  disagre(>ment  of  the  auscultatory  fiiuHngs.  Actually, 
if  there  was  no  (l()ul)t  about  the  auscultatoiy  findings,  I  would  ha\(>  no  reason 
really  to  (|Ucstioii  the  diagnosis  of  miti'al  stenosis.  But  the  findings  in  the  phono- 
cardiogram  do  not  siippoi't  this  diagnosis.  The  first  sound  which  was  i)i-(>\-iously 
described  as  being  shaip  on  auscultation  and  compatible  with  nnti'al  stenosis  is 
not  here  described  as  l>eiiig  sharp;  the  first  component  of  the  first  .sound,  which 
is  due  to  closure  of  llie  miti'al  leaflets,  was  desci'ibed  as  being  dinnnished  in 
intensity.  No  diastolic  inuiiuui'  was  distinguished  but  there  was  a  (juestion  of 
wliether  tliere  was  a  sound  some\vh(>re  b(>tween  the  time  of  the  opening  snap  and 
the  gallo]).  I'sually  when  theic  is  this  much  of  a  (luibble  about  such  phonocardio- 
graphic  and  auscnitatorv  findings,  we  are  dealing  with  a  gallop  sound  or  a  gallop 
rhythm.  \\'lien  both  the  first  and  .second  .sounds  are  split ,  it  is  not  uncommon  for 
a  presystolic  nun-nun'  to  be  sinuilated.  .My  inteipretat ion  would  l)e  that  the 
splitting  of  the  first  sound  may  well  ha\-e  been  due  to  the  I'ight  bundle  branch 
block  and  that  the  otliei'  exti'a  .sound  was  in(licati\-e  of  a  gallop  ihythm.  The 
elect  locai'diogram  showed  widening  of  the  qhs  complexes  to  0.14  seconds  with  a 
tall  notched  K  in  \'i  indicating  a  right  bundle  branch  block.  In  \'>  and  \ a  Q 
wa\'e  was  present.  44ie  (js  \va\('  in  leads  2,  .'S  and  avk  may  be  ])ai1  of  the  bundle 
bi'anch  blo(4<  i)attern  in  a  hoi'izontal  heart  but  could  also  I'epi'esent  an  old  dia- 
pln-agmatic  infarction.  .Vlthough  in  left  bundle  branch  block  it  is  usually  difficult 
or  impossible  to  I'ecognize  tlu>  occurrence  of  pre\ious  myocardial  infarction,  in 
right  bundle  bi-an(4i  block  the  presence  of  Q  waxes  in  these  pi'ecordial  leads  is 
usually  indicatix-e  of  such  a  condition,  that  is,  of  an  anteroseptal  infarction.  I 
am  not  at  all  inclined  to  accept  the  proposed  diagnosis  of  mitral  stenosis  in  this 
patient  becau.se  of  the  e(iui\-ocal  story  of  the  findings  on  auscultation,  because 
the  diastolic  lumble  that  was  described  in  one  part  of  the  protocol  is  not  sup- 
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ported  by  two  phoiiocanlioj^iaijhic  studies  and  because  the  history  in  general 
would  be  an  unusual  one  for  mitral  stenosis,  though  not  impossible;  namely,  a 
man  57  years  of  age  without  any  previous  history  developing  gradual  left-heart 
failure  and  then  very  rapidly  in  five  weeks  developing  marked  congestive  heart 
failure  of  the  right  side  with  very  little  evidence  of  left-heart  failure. 

One  might  say  that  this  patient  could  have  had  an  intermittent  diastolic 
murmur  and  that  this  suggests  a  tiimor,  but  we  do  not  have  a  story  of  syncope 
with  change  of  position. 

In  this  case  we  have  the  story  of  a  patient  who  begins  to  de\'elop  left-heart 
failure  and  then  goes  rapidly  into  right-heart  failure.  His  electrocardiogram 
showed  a  right  bundle  branch  block,  which  could  occur  in  a  normal  individual, 
in  a  patient  with  right  ventricular  hypertiopliy  of  any  cause  including  mitral 
stenosis  but  which  also  is  common  in  patients  with  coronary  disease  and  old 
myocardial  infarction.  Because  of  the  right  precordial  Q  waves,  I  would  be 
inclined  to  think  that  this  patient  had  an  old  anteroseptal  myocardial  infarc- 
tion. 

In  addition,  he  may  very  well  have  had  involvement  of  the  right  coronary 
artery,  to  account  for  an  old  diaphragmatic  infarct.  If  we  consider  some  of  the 
e.xplanations  of  bundle  branch  block,  including  some  of  the  hndings  that  have 
been  made  on  postmortem  examination  of  the  septum  by  serial  histological 
studies,  then  the  prolonged  PR  interval  becomes  significant  because  some 
observers  think  that  this  plus  the  right  bundle  branch  block  pattein  suggests 
an  extensive  sei)tal  infarction  with  partial  bilateral  l)uii(lle  hi-anch  block. 

I  should  say  something  about  Bcinheim's  syndrome  because  we  ai'c  dealing 
here  with  a  man  who  did  dexclop  rather  raj^id  and  dispi-oport ionate  I'ight-heart 
failure,  '^'ou  i-emember  the  pulsating  liver,  the  ictei'us,  the  edema,  and  the 
minimal  findings  in  the  lungs.  Some  patients  with  acute  myocardial  infaiction 
develop  right-heart  failure  with  little  oi-  no  preliminary  left-heait  failure.  In 
those  cases  we  lun'e  usually  seen  a  septal  infarct  with  an  aneuiysmal  bulging  to 
the  right.  The  thought  has  been  that  this  jjroduces  a  functional  ])ulmonaiv 
stenosis.  I  have  some  doubts  about  this  interpretation  in  this  case  because  the 
essence  of  the  Bernheim  syndrome  is  that  the  protrusion  of  tlie  septum  pi'oduces 
functional  pulmonai-y  stenosis  in  the  absence  of  left-heart  failur(>.  ^^'hile  the 
right-heart  failure  was  dispi<)])ortioiiate  hei-e,  1  cannot  say  that  thei'e  was  no 
left-heart  failui'e  since  th(>  pi-olongcd  circulation  time  and  the  history  suggests 
that  the  patient  hatl  left-heart  failure  imtially. 

In  conclusion,  I  have  suggested  an  old  anteroseptal  and  jii-obably  a  diaphrag- 
matic infarct,  with  l)ilateral  t)undle  branch  i)lock,  possible  anemysm  of  the 
septum,  with  PM'rnheim's  syndrome,  and  .sudden  death,  most  likely  due  to 
ventricular  libi  illation. 

Dr.  Hans  PopperX:  Before  going  to  the  chest  organs,  in  which  ol)viously  the 
main  pathology  was  located,  I  want  to  (juickly  review  the  other  organs  to  give 
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US  a  l^ackground  for  the  e\-aluati()ii  of  the  changes  in  the  chest.  The  bram  ap- 
peared rather  edemat(jus.  In  the  posterior  part  of  the  temporal  lobe  area,  we 
saw  a  small  focus  of  encephalomalacia.  This  was  confirmed  by  microscopic 
examination  in  which  we  found  extensive  arteriosclerotic  changes.  The  thyroid 
showed  evidence  of  involution  rather  than  of  stimulation.  Hyperthyroidism 
could  not  have  been  part  of  the  clinical  picture. 

The  li\'er  appeared  enlarged.  It  weighed  about  1700  grams.  On  the  cut  surface 
we  saw  the  cla.ssical  picture  of  prolonged  subacute  hepatic  congestion.  In  the 
centrolobular  zone  all  liver  cells  had  disappeared  and  only  lilood  was  found 
with  the  collap.sed  franiewoi  k  which  was  still  present.  In  a  few  aieas  where  the 
liver  cells  of  cenl rolobular  /ahw  appeaivd  well-preserved,  severe  bile  stasis  was 
noted,  i-('fl('c1  ing  the  slight  jaundice  with  conjugated  bilirubin  usually  present  in 
cln-()iiic  ])assi\-e  congestidu  of  the  li\-(>r. 

The  sjileeii  was  slightly  enlarged,  weighing  190  grams.  The  consistency  was 
rubbeiy  and  tli(>  oi'gan  was  niai'kedly  congested.  Arteriosclerosis  was  present  in 
the  \-essels  of  the  s])l('eii.  It  is  always  found  earlier  in  the  spleen  and  is  rather 
]ii-ominent  under  these  circumstances. 

The  adrenal  showed  sexci'e  congestion  which  may  lunc  had  something  to  do 
with  the  electrolyte  balance  which  was  present.  The  kidneys  showed  passive 
congestion.  Tiny  wei-e  of  normal  size  and  th(>  cut  surfac(>  re\'ealed  anemia  infarcts 
and  mai  ked  passi\-e  congestion  throughout.  Se\-ei-e  artei'io.sclerosis  had  developed 
in  the  larger  as  well  as  smaller  vessels,  but  without  invol\-ement  of  the  smaller 
arlei-ioles.  In  skeletal  muscle  also  the  smallest  arterioles  were  perfectly  normal, 
with  no  (>\-i(lence  of  either  sclerosis  oi'  contraction. 

The  esoj)liagus  was  normal  and  the  history  of  dysphagia  was  not  related  to 
an  intiiiisic  disease  of  the  esophagus.  There  was  a  healing  peptic  ulcer  in  the 
first  poition  of  the  duodenum,  ])i-obal)ly  explaining  the  radiologic  findings  in 
the  duodenal  b\ill). 

Xo  fluitl  or  adh(>si()iis  were  found  in  the  pleural  ca\'ities.  A  slight  degree  of 
emphys(>ma  was  pi-(>.sent  in  the  lungs.  Some  of  th(>  alveolar  spaces  appeared 
somewhat  enlarged  and  on  close  inspection  art erio,scl(>i-osis  was  noted  in  the 
pulmonary  artery  blanches,  more  in  the  lai'ger  ones.  Microscopically,  this  was 
intimal  thickening  with  the  medial  layer  not  altered  by  fatty  deposition;  the 
chaiact eristic  pictur(>  of  arteriosclerosis  of  the  pulmonaiy  artery  usually  re- 
flecting inci'eased  pressure  in  the  pulmonaiy  system.  In  the  lung  parenchyma, 
the  \ascular  tree  was  more  pi'ominent  than  normal  i)ut  the  most  impressive 
pictui-e  was  the  tremendous  amount  of  blood  found  in  \  irtually  every  vessel. 
Pulmonary  congestion  was  extensive  in  the  ab.sence  of  any  pulmonary  edema. 
Many  heart  failure  cells  had  accumulated  and  the  alveolar  septa  were  thickened 
by  fiber  formation  but  there  was  no  excessive  fibrosis  of  any  other  nature.  Severe 
passi\c  congestion  was  the  leading  anatomical  feature  in  this  lung  associated 
with  \  ascular  changes.  We  found  some  contraction  of  the  arterioles.  Spasm  was 
present  which  extended  also  to  the  larger  vessels.  We  saw  rather  impressive 
tortuosity  of  the  pulmonary  artery  branches  which  were  crowded  with  blood 
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and  probably  distinctly  coiitractcd.  "Jlicrc  was  some  incicasc  in  I  he  iniisculature 
as  well  as  an  attempt  of  contraction  judi>;in^  tVoni  I  he  ai  iaiificniciit  of  the  nuclei. 
This  never  can  Ix'  inlci'|)rc1c(i  well  in  a  post niortcni  specimen.  The  intima  thick- 
ening was  mild  and  did  not  prodnce  any  sexcre  de<iree  of  obstruction  to  the 
pulmonary  flow.  The  maiked  tillinji;  of  the  pulmonaiy  capillaries  would  not  have 
been  as  conspicuou.s  if  the  pulm(»nary  ai  terioles  would  ha\-e  been  more  effective 
in  preventing  the  blootl  flow  into  the  capillaries.  The  contraction  and  thickening 
of  the  vessel  walls,  which  I  considei-  sccondaiy  to  an  increa.sed  pulmonary  pres- 
sure rather  than  primary,  al.so  iinohcd  the  larger  elastic  pulmonary  artery 


Fic.  3.  Pericardium  sliow  iiiK  viiilin-st  ring  adticsioii.s. 
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Via.  4.  Myofihro.si.s  in  tlio  wall  of  the  left  atrium  (.Mallorv's  aniline  blue). 
Fig.  5.  ()f)structed  artery  in  the  left  atrium  indicating  atrial  infarct  (trichrome  stain). 
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branches.  The  puhnonary  artery  main  stem  and  the  tiist  hi'aiiche.s  were  most 
severely  im-olved  with  the  schM-osis.  This  was  a  secondary  and  not  \  ery  striking 
response  to  iiici'eased  i)r(>ssui'e  associated  with  some  contraction.  We  saw  some 
areas  of  atelectasis  which  may  haxc  been  related  to  the  Kerley  lines  seen  on  the 
chest  x-ray. 

A  primary  lesion  in  the  luiif;-  was  easily  excluded  and  we  had  to  assume  that 
the  severe  puhiKjiiary  conf;-estion  was  i-elat(>d  to  some  lesion  in  the  heai't.  It  was 
conspicuously  enlarged  and  weiiihed  .")70  grams.  The  pericartlial  sac  contained  a 
small  amount  of  fluid.  Violin-stiing-like  pericardial  adhesions  were  s(H'n  over  the 
anterior  surface  of  the  heart  (l''ig.  'A).  The  right  ventricle  was  very  tlilated.  Both 
the  right  atriimi  and  \  entriclc  showed  a  modei-ately  severe  degree  of  hypertrophy 
associated  with  a  widening  of  the  tricuspid  ostium  which  measured  17  cms., 
approximately  4  cms.  in  excess  of  the  upper  limit  of  normal.  The  tricuspid  valve 
itself  was  entirely  normal.  The  incompetence  was  obviously  the  result  of  dila- 
tation causing  a  functional  regurgitation.  I  do  not  know  how  much  we  can  say 
about  the  piesence  of  murmur  but  if  a  murmur  was  ])resent,  I  would  believe  it 
could  ha\-e  been  associated  with  the  incompetence  of  the  tricuspid  xalve.  The 
myocardium  itself  on  the  right  .side  failed  to  re\'eal  any  anatomic  changes.  The 
left  atrium  appeai'ed  dilated  and  large  but  not  (juite  as  large  as  the  right.  The 
mitral  \-al\'e  was  entirely  normal.  A  thi'onibus  was  found  in  the  left  aui'icle.  .\s 
occui's  in  a  long-standing  thrombus,  the  morphologic  e\-itlence  showed  us  granu- 


Fh;.  fi  Fic.  7 

Fig.  0.  .\iitcriiir  septal  in vdcardial  infarct  with  aii(Mn'>'.sni  I'di-ination. 
Fio.  7.  Extpii.sioii  of  the  aiiour>sin  toward  the  right  vciitrich'  (Bcriihciin'.s  syiulroine) 
(Mallory's  aniline  blue). 
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hit  ion  tissue  in  the  process  of  organization  in  the  thrombus  which  was  also  in 
tlie  process  of  disintegration.  In  the  deeper  layers  of  the  atrial  wall,  we  saw 
distinct  myofibrosis  (Fig.  4)  and  as  we  inspected  the  vessels  we  found  them 
obstructed  in  this  area  (I'ig.  5).  I  am  more  inclined  to  believe  that  this  resulted 
from  sclerosis  of  the  atrial  \-es,s(>ls  with  an  atiial  infarct  and  secondary  throm- 
bosis. We  disco\-ered  the  presence  of  a  lesion  in  the  .M'ptum  which  Dr.  I'"riedl)erg 
has  already  predicted.  It  was  an  anteroseptal  infarct  with  an  aneurysm  for- 
mation which  bulged  into  the  right  \entricle;  the  Bernheini  .syndrome  (Figs.  (J 
and  7).  We  also  saw  myofibrosis  in  the  septum  which  was  ass(»ciated  with  distinct 
thickening  of  the  endocardium  in  the  right  ventricle.  The  left  descending  branch 
of  the  coronary  artery  was  completely  occluded  by  an  old  thi'ombus.  In  places 
there  was  evidence  of  recanalization.  Scattered  areas  of  myofibrosis  were  present 
throughout  the  left  ventricle  (Fig.  8).  The  cii'cumflex  bi'anch  of  the  coronary 
ai  lcry  was  also  almost  completely  obstructed  and  the  right  coronary  artery  too 
was  (ib-tnictcd  but  in  .some  areas  a  lumen  was  .seen.  In  the  aorta  there  was  severe 
artci  i(i>(  lrKi>i>  and  in  both  iliac  ai  tcries,  which  were  both  largely  occluded, 
there  were  thi'ombus  formation  and  aiieuiysnis. 

In  summaiy,  we  had  a  patient  with  sexcre  generalized  artei'iosclerosis  in- 
^■ol^■ing  the  aorta,  cerebral  arteries,  iliac  aileries,  splenic  aileries  and  the  coro- 
nary arteries,  with  obstruction  of  the  left  anterior  descending  and  circumflex 
branches.  This  led,  .'sometime  earlier,  to  an  artei'io-septal  myocai'dial  infarction 
which  resulted  in  an  aneurysm  producing  jjossibly  the  Beniheim  syndi-ome,  and 
left  \-enti-icular  failure.  The  left  \-entricular  failure  in  tui'ii  led  to  left  ati'ial 
dilatation  with  infai'ct  ion  and  thrombus  foi'mation.  Tiiis  caused  se\-ere  and 
])i-ogressi\-e  ])ulmonai-\'  congestion  and  right  atrial  dilatation.  Both  dilated 
.itria  com])i-essed  the  e.'-ophagus.  The  I'ight  atrial  dilatation  wa>  associated 
with  hy])er1  i-ojihy  of  the  I'ight  A'enti'icle.  Some  conipensat oiy  niechanisni  for 


Fig.  8.  S-.-iii.tc.I  m  i-  ul  myofibrosis  in  the  wall  of  tfie  left  ventricle  (trichrome). 
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the  pulmonary  cougcstioii  developed  with  pulmoiiai  v  aitei-ial  constriction  which 
further  increased  the  pressure  upon  tlie  right  ventricle.  Pulmonary  hypertension 
was  not  present  and  the  i-ight  xcntricle  tailed,  producing  the  picture  of  the  severe 
tricuspid  incompetence  with  system  congestion. 

Final  diagnosis:  Anteroseptal  myocardial  infarction  with  a  possible  Bernheim 
syndrome  and  functional  tricuspid  insufficiency. 
( ieneralized  artei'iosclerosis. 


Radiological  Notes 


BERNARD  S.  WOLF 
CASE  NO.  101 

This  was  the  first  admission  of  a  63  year  old  white  female  with  the  chief  com- 
plaint of  recurrent  edema  of  the  left  leg  over  a  period  of  two  years.  She  had  been 
treated  by  mercurial  diuretics  and. fluid  restriction.  Associated  with  diuresis,  she 
experienced  severe  weakness  on  several  occasions  and  bouts  of  syncope.  She 
was  admitted  for  further  investigation.  The  tongue  was  smooth  and  showed 
inodeiate  pallor.  There  appeared  to  be  an  irregular  right  lower  (juadrant  mass 
which  was  not  tender.  Pelvic  and  rectal  e.xaminations  were  unsatisfactory.  The 
hemoglobin  was  10.(5  grams  per  cent.  Si.x  days  after  admission  the  mass  in  the 
right  low(>r  (juadrant  was  not  palpable.  Sigmoidoscopy  was  negative.  A  barium 


Case  101,  Fig.  lA.  Barium  enema  examination  shows  a  "moulage"  appearance  of 
the  right  side  of  the  colon,  i.e.,  an  effacement  of  all  haustral  and  mucosal  markings 
with  normal  or  somewhat  increased  distensibility.  Small  sessile  filling  defects  may  rep- 
resent "pseudopolyps"  or  adherent  fecal  material.  At  the  beginning  of  this  examina- 
tion, there  was  a  large  quantity  of  fluid  in  the  colon. 
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Case  101,  Fig.  IB.  After  evacuation,  there  is  considerable  retention  of  barium  es- 
pecially on  the  right  side  of  the  colon  which  shows  bizarre  contractility.  The  terminal 
ileum  (arrow)  is  somewhat  more  distensible  than  normally  seen  and  mucosal  features 
are  effaced.  The  ileocecal  valve  is  markedly  flattened  or,  in  effect,  absent. 


enema  examination  (l'"ij2;s.  lA  ct  IB)  showed  an  unusually  distensible  colon  with 
obliteration  of  the  iioiinal  hauslral  i)attci'n,  particularly  in  th(>  right  side  of  the 
colon  and  in  the  ti'aiisxcrse  colon,  Aftci-  ex  acuat ion,  tluMc  was  irregular  con- 
tractility and  I'cteiition  of  barium  on  the  right  side  of  the  bowel.  In  the  barium 
column,  there  was  evidence  of  sexd'al  small  flat  (illiiig  defects  which  suggested 
the  ])ossibility  of  small  polyi)s  l)ut  a  second  examination  was  not  done  for  confir- 
mation, 'riu'ii'foic,  the  possibility  that  these  I'epi-esented  adherent  fecal  material 
cannot  lie  excluded.  The  terminal  ileum  was  seen  after  e\acuation  and  also 
.showed  an  obliteration  of  the  noi-mal  mucosal  patt(>rn  but  noi-nial  distensibility. 

The  roentgen  findings  in  this  j)atient  consist  essentially  of  functional  abnormal- 
ities including  hausti'al  elfacement  in\-ol\-ing  the  I'ight  side  of  t he  colon  as  far  aS; 
the  splenic  flexure.  While  an  appearance  such  as  this  may  be  se(>n  in  "burnt-out' 
ulceratixc  colitis,  the  totally  bizai'i'c  motoi'  function  and  the  variability  of  the 
picture  suggests  another  possibility,  namely,  that  the  changes  are  the  result  of 
the  use  for  many  years  of  drastic  irritant  cathartics  which  ha\e  their  action 


KAI)I()LO(il(  AI>  XOTKS 


75 


inoslly  on  the  colon  (1).  The  patient  stated  that,  she  had  hccii  in  llic  liat)it  of 
taking  cathartics  daily  for  many  years  because  of  a  presumed  kink  in  her  large 
iiilcstiiic  dcnionst  lalcd  on  x-ray  (>xaniina(  ion  many  yeai's  ago.  There  was  no 
history  of  diarrhea  at  any  time. 

The  patient  was  readmitted  about  one  year  later  for  a  cai'cinoma  of  the  thyroid. 
She  had  no  abdominal  complaints. 

i'inal  Diagnosis:  "Cathautic  colon". 

hj:kkrk\-ce 

1.  IIeilbrl  n,  .\.  AND  Bernstei.n,  C:  KooiitKuii  .•\l)ii(iinialit  ics  nf  the  Liuge  and  Small 
Intestine  A.s.soc-iated  with  ProloiiKtMl  C'alhariic  Int^('sti()Il.  Radiology  05:  4, 
54!),  1955. 

CASl-:  XO.  102 

iliis  was  the  second  admission  of  a  iJS  year  old  female,  known  to  liaAc  ulcerative 
ciihtis  of  many  years  duration.  Three  years  prioi'  to  admission,  an  attempt  was 


Case  102,  Fig.  lA.  Barium  enema  examination  shows  changes  of  ulcerative  colitis 
throughout  the  colon  most  marked  in  the  transverse  and  descending  colon.  In  the 
dilated  cecum  and  ascending  colon,  there  is  a  lobulated  filling  defect  (arrow)  which 
is  sharply  demarcated  and  appears  to  occupy  the  lumen. 
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Case  102,  Fig.  IB.  In  the  opposite  oblique  projection,  the  segmental  pattern  and 
elongated  configuration  of  the  filling  defect  are  evident  and  are  characteristic  of 
loops  of  small  bowel.  The  loops  of  bowel  are  relatively  lucent  not  because  they  con- 
tain gas  but  by  contrast  with  the  surrounding  barium.  The  caput  coli  is  not  involved  in 
the  intussusception;  the  cecum  and  ascending  colon  are  dilated.  None  of  the  barium 
entered  the  small  bowel. 

made  to  close  a  rcctox'aginal  fistula  wiiicli  had  hccii  pi-csenf  foj-  many  years. 
]*ost-op('rati\('ly,  the  ulc('rati\'('  colitis  increased  in  se\-eiity  and  ileostomy  was 
re(|uire<l.  Al'lei-  the  opei'ation,  the  passage^  of  mucoid  material  from  the  rectum 
once  oi-  twice  daily  contiiuied  and  for  sev(>i'al  months  prior  to  the  second  ad- 
mission there  had  ix'en  more  than  a  do/en  pvv  day  preceded  by  abdominal 
ci-amps  so  that  the  patient  was  incapacitated.  The  ileostomy,  howex  er,  functioned 
well.  Physical  examination  was  not  contributory.  Barium  enema  e.xaminatiou 
was  performed  (l-ij^s.  lA,  iV'  11^)  and  showed  shortening  of  the  bowel  with 
obliteration  of  the  hausti'al  jjattei'n  ami  marked  thickening  of  the  mucosal 
pattern  with  ulceiations  in  numerous  areas  particularly  on  the  left  side.  An 
unusual  featiu-e,  howe\-er,  was  the  presence  in  the  cectmi  and  ascending  colon  of 
lobulated  filling  defects  which  had  the  a])i)eaiance  of  loops  of  small  bowel,  pre- 
sumably intussusce])teti  distal  ileum.  The  ])atient  was  operatetl  upon  and  a  total 
colectomy  perfoi'med.  The  bowel  showed  typical  changes  of  acute  and  chronic 
ulcerative  colitis,  and  the  intussusception  of  the  excluded  distal  ileum  into  the 
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iscciidin^  colon  was  coiifiniKHl.  The  tip  of  the  iiitiissusccptcd  portion  of  the 
K)\v('l  was  ('(Icniatous  and  hemoiThagic. 

Intussusception  of  excluded  ileum  into  the  colon  is  uncommon.  In  this  patient, 
ippaicMitly  it  was  not  associated  with  any  acute  symptomatology  althfnigh  it  is 
[jossihle  that  the  ulceration  of  the  intussusceptum  contributed  to  this  patient's 
l)ei-sis1ent  colonic  discharge. 

final  Diagnosis:  Ixtissukceptiox  of  Kxcu'DEn  tekmixal  ileum. 

CASE  XO.  lO:^, 

This  was  the  first  admission  of  a  2.'^  year  old  female  who  entered  with  the  chief 
complaint  of  excess  haii'  on  the  face  and  body  since  the  age  of  nine.  At  the  age 
of  nine,  normal  menstrual  periods  started  and  breast  development  l)egan  at  that 
time  as  well.  There  was  no  history  of  hypertension  oi'  diabetes  hut  a  faii'ly  mai'ked 
obesity  had  been  present  for  some  time.  Kxamination  on  admission  showed  an 
(these  female  with  hirsutism  in  the  beard  and  moustache  areas.  Theic  was  dark 
hail-  over  the  front  and  back  of  the  trunk,  legs  and  arms.  The  pubic  haii'  had 
male  characteristics.  The  breasts  wei-e  normal.  The  clitoris  was  enlai'ged  to 
alH)ul  twice  normal  size.  The  uteius  could  not  be  palpated,  presumal)ly  as  a 
result  of  the  obesity.  There  were  no  adnexal  masses  felt. 

Examination  of  the  abdomen  and  retrorectal  air  insutHation  conibined  with 


Case  103,  Fig.  lA.  Retrorectal  air  insufflation  demonstrates  a  large  ovoid  soft  tissue 
density  above  the  left  kidney.  The  upper  pole  of  the  left  kidney  (arrow)  is  flattened 
and  indented  by  this  mass. 
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Case  103,  Fig.  IB.  Tomography  after  intravenous  injection  of  opaque  material 
shows  the  mass  somewhat  more  clearly.  It  does  not  occupy  the  region  of  the  left  adrenal 
(arrow). 

intravenou.>^  pyelography  (l''igs.  lA,  &  IB)  showed  a  large  globular,  homogeneous, 
soft  tissue  density  lying  al)o\e  the  upper  pole  of  the  left  kidney  and  indenting 
the  uppei'  and  lateral  margin  of  this  oi'gan.  It  was  felt,  however,  that  the  region 
of  the  left  adrenal  as  well  as  that  of  the  I'ight  adrenal  were  not  remarkalole  and 
that  the  mass  x'isualized  was  not  related  to  the  adi'cnal  glaiul.  Because  of  previous 
expei-ience  in  similar  cases  and  the  failui'e  to  \-isuali/e  the  normal  splenic  contour 
it  was  felt  that  tliis  mass  repi-eseni cd  an  ahnoi'mally  rotated  and  located  spleen. 
l'iieumopei'ito)ieum  was  done  (as  pai'l  of  a  gynecogram)  which  demonstrated 
that  tills  mass  density  was  spleen  which  with  gas  in  the  peritoneal  cavity,  as- 
sumed a  normal  appeaiance  in  the  I'A  projection  (Fig.  2j.  Incidentally,  the 
o\-ai-ies  did  not  ai)])eai-  to  he  remarkable  although  there  was  a  suspicion  that  the 
right  o\  arv  might  be  somewhat  enlarged. 

Chemical  studies  of  endocrine  e\(a-etion  showed  no  abnormality.  The  17  keto- 
steroid  urinaiA'  excretion  was  within  noi-nial  limits. 

E.xplora1ory  laparotomy  was  performed  on  the  basis  that  this  patient  might 
be  suffering  from  the  Steiii-L(>\-inthal  syiulrome.  Wedge  biopsies  were  taken  from 
the  ovaries  which  demonstrated  follicular  cysts.  The  spleen  was  observed  and 
found  to  be  of  normal  size  and  configuration. 

The  large  size  of  the  spleen  in  the  aiitei-o-posterior  projection  as  well  as  the 
flattening  of  the  upper  pole  of  the  left  kidney  w(>re  apparently  the  result  of  an 
ai)iiormal  axis  of  the  spleen,  and  the  fact  that  it  occupied  a  "pseudo-fossa"  in 
the  posterior  abdominal  wall.  This  appearance  is  unusual  and  the  correct  diag- 
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Case  103,  Fig.  2.  Pneumoperitoneum  as  part  of  a  gynecogram  shows  a  normal 
appearance,  and  mobility  of  the  spleen  (arrows). 

iiosis  can  easily  hv  demonstrated  by  pneumoperitoneum  when  the  normal 
mobility  and  configuration  of  the  spleen  are  evident. 
Final  Diagnosis:  "Kctopic"  spleen. 

CASE  \0.  104 

This  was  the  first  atlmission  of  a  (il  year  old  male  with  the  chief  complaint 
that  three  days  pricjr  to  admission  he  experienced  the  sudden  onset  of  crampy 
lower  abdominal  pain  which  extended  towai'ds  l)oth  flanks.  The  pain  was  rapidly 
followed  by  abdominal  distension  and  persistent  xdiniting.  The  patient  was 
constipated  but  an  enema  yielded  gas  and  a  small  amount  of  fecal  material.  He 
was  considered  to  have  a  gastroenteritis  or  perlia])s  a  renal  calculus  since  an 
occasional  red  blood  cell  was  found  in  the  urine.  The  pi(>\  ious  history  rcxcaled 
that  ten  years  previously  he  had  experienced  occasional  diarihca  after  eating 
spicy  foods  and  that  he  had  suffered  from  Buei'gei-'s  di.sease  for  many  years. 
Thirty-five  years  prior  to  admission,  he  had  undergone  an  appeii(l(>ctomy. 
Examination  revealed  an  acutely  ill  male  whose  pei-fineiit  physical  findings  were 
confined  to  the  abdomen  which  was  rather  maikedly  distended  and  tympanitic. 
Xo  masses  were  palpable.  Blood  pressure  was  SO.  Tempeiature  was  101  °1'". 
Hemoglobin  was  13.2  grams  per  cent.  Total  white  coimt  was  (i,(;00  per  cu.  mm. 
with  58  per'  cent  polymorphonuclear  leukocytes  including  28  pci-  cent  hand  forms. 
About  four  days  after  admission,  when  his  t cin])crat ui-c  was  uoiinal,  the  white 
blood  count  was  11,000  per  cu.  mm,  with  SO  pci-  cent  polymorphonuclear  leuko- 
cytes including  20  per  cent  band  forms.  The  urine  showed  an  occasional  red  and 
white  blood  cell. 
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Case  104.  Fig.  lA.  Film  of  the  abdomen  taken  shortly  after  the  instillation  of  barium 
through  the  long  suction  tube  shows  no  obstruction  to  the  flow  of  barium  but  there  ore 
two  loops  of  distal  jejunum  at  the  brim  of  the  pelvis  on  the  right  side  which  are  im- 
mediately adjacent  and  parallel  to  each  other  and  which  appear  to  form  an  acute 
angle  at  their  junction.  At  this  angulation,  there  is  a  suggestion  of  extrinsic  pressure 
(arrow).  The  fold  pattern  at  this  site  appears  to  be  intact  and  there  is  no  evidence 
of  an  intrinsic  lesion  of  the  visualized  portions  of  the  small  bowel. 

Roentgen  examination  of  th(>  alxlonieii  showed  consicierable  distension  of 
multiple  loo])s  of  small  bowel,  hut  feeal  material  could  he  seen  outlining  the 
colon  which  (hd  not  appear  to  he  distended.  With  the  passage  of  a  long  suction 
tuhe,  the  (hstended  loops  of  small  howel  wei'e  rathei'  I'apidly  decompressed.  The 
clinic.'il  diagnosis  was  partial  small  intestinal  ohstruction,  presumably  the  result 
of  adhesions  fi'om  the  pre\-ious  appendectomy.  This  a})peared  to  be  confirmed 
by  the  loentgeii  findings.  \\\  attempt  to  remo\"e  the  sunction  tube,  however, 
r(>sulle(l  in  another  attack  of  se\-ere  pain  and  abdominal  distension  despite  the 
fact  that  with  the  tube  ;//  .^ohi  there  had  been  no  pain  and  the  patient  had  been 
mo\-ing  his  bowels  normally.  The  Cantor  tuhe  was  then  i-ei)laced.  Barium  was 
instilled  through  the  Cantor  tube  foi'  fui'ther  iii\-estigation  and  serial  examination 
of  the  abdomen  pei'formed.  Tliis  demonstrated  an  acute  angulation  in  the  distal 
jejumun  in  the  right  Iow(M' (juadrant  (I'igs.  I.\.,  IB,  IC).  The  afferent  and  efferent 
l()oj)s  to  the  site  of  angulation  appeai'cd  to  be  I'ather  fixed  in  position.  The  mucosal 
pattern  of  the  small  bowel  at  the  angle  appeared  to  be  intact  although  com- 
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])rcssed.  On  two  of  the  films  there  was  e\'idence  of  extrinsic  pressure,  perhaps  by 
a  mass.  Despite  the  aiigulated  site,  there  was  no  remaikahle  obstruction  to  the 
flow  of  barium  through  the  small  bowel.  A  definite  roentgen  diagnosis  was  not 
made  from  this  examination  although  it  appeared  to  be  consistent  with  ad- 
hesions in  the  right  lower  (luadrant. 

The  patient  underwent  exploratory  laparotomy  and  a  tumor  about  nine  cm 
in  its  greatest  diameter  was  found  attached  to  the  jejunum  by  a  pedicle.  The 
tumor  and  the  adjacent  portion  of  small  l)owel  were  resected.  The  tumor  mass 
was  well  encapsulated  and,  on  section,  sIiowcmI  evidcMice  of  necrosis  and  hemor- 
rhage with  cystic  spaces.  The  mucosa  of  the  small  bowel  was  unremarkable 


Case  104.  Fig.  IB.  Examination  about  one  hour  after  figure  lA  shows  somewhat 
similar  findings  but  the  junction  of  the  afferent  loop  of  small  bowel  (A)  and  the  efferent 
loop  (B)  shows  a  suggestion  of  an  arcuate  configuration  indicative  of  extrinsic  pressure 
(arrow).  In  the  region  of  the  angulation,  there  is  no  discrete  soft  tissue  mass  but  the 
possibility  of  a  mass  is  suggested  by  the  failure  of  any  bowel  to  occupy  the  adjacent 
region.  The  air  containing  viscus  some  distance  above  this  site  and  immediately  medial 
to  loop  A  represents  a  portion  of  redundant  sigmoid  (as  demonstrated  on  barium 
enema  examination). 
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Case  104,  Fig.  IC.  Re-examination  three  hours  after  figure  IB  shows  practically  all 
of  the  barium  to  have  traversed  the  site  of  angulation  in  the  small  bowel.  An  arcuate 
indentation  (arrow)  of  a  gas  containing  loop  in  the  right  lower  quadrant,  probably 
the  redundant  loop  of  sigmoid,  is  evident  and  suggests  an  extrinsic  mass. 

except  for  ;i  small  dimple  at  the  site  of  the  pedicle.  Microscopic  e.xamination 
showed  the  tumor  to  he  a  myoma  with  extensive  hemorrhagic  infarction.  There 
was  no  evidence  of  malignant  change. 

The  correct  diagnosis  in  this  case  was  missed  despite  experience  with  a  very 
similar  case  (Case  No.  100).  Th(>  roentgen  findings  of  acute  angulation  of  the 
bowel  producing  a  \'-sliap(><l  ap])(>araiice,  with  partial  intestinal  obstruction,  and 
evidence  of  exti  insic  ])i(>ssui('  by  a  soft  tissue  mass,  as  well  as  the  clinical  picture 
of  an  acute  lower  abdominal  ('jjisode,  inflammatory  but  not  infectious  in  nature, 
are  features  which  suggest  the  correct  diagnosis. 

Final  Diagnosis:  Lakck  cKDrxcrLAi  Kn  myoma  of  the  small  bowel  with 

HEMORRHA(;U'  INFARCTION. 

CASK  NO.  105 

This  was  a  ()7  year  old  male  who  three  days  l\^tvv  colotomy  and  polypectomy 
of  the  descending  colon,  de\-elop(Hl  gastric  retention,  fevei'  and  modei'ate  ab- 
dominal distension.  There  was  a  slight  salmon  pink  discharge  from  the  drainage 
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site.  An  obstructive  series  was  ordered  because  of  the  possibility  of  a  loop  ad- 
herent at  the  wound  site.  The  con\'entional  examination  of  the  abdomen  for 
intestinal  obstruction  was  done  (Fig.  1).  This  demonstrated  a  short,  arcuate, 
somewhat  distended  loop  of  bowel,  presumably  small  bowel,  on  the  left  side  of 
the  abdomen  in  relationship  to  the  abdominal  incision  and  drains.  However,  close 
observation  of  the  film  demonstrated  very  clearly  that  the  suture  line,  as  indi- 


Case  105.  Fig.  1.  Examination  of  the  abdomen  shows  an  arcuate,  rather  markedly 
distended  loop  of  bowel  (A)  on  the  left  side  of  the  abdomen  which  has  an  irregular 
configuration.  There  are  multiple,  considerably  distended  loops  of  small  bowel  in  the 
upper  abdomen  proximal  to  this  site.  The  location  of  this  loop,  as  indicated  by  safety 
pins  within  the  drains,  is  related  to  the  abdominal  incision.  Moreover,  the  suture  line 
is  marked  by  metallic  sutures  which  careful  examination  shows  to  line  up  in  two  rows, 
the  more  proximal  row  (upper  arrow)  medially  located  and  the  lower  group  (lower 
arrow)  laterally  located.  The  separation  of  the  two  portions  of  the  suture  line  is  in- 
dicative of  disruption.  The  loop  of  bowel  designated  as  A  in  the  figure  was  demon- 
strated to  be  directly  underneath  the  skin  in  a  tangential  view  of  the  abdomen.  This 
special  view,  however,  might  not  have  been  taken  unless  the  correct  diagnosis  was 
suspected. 
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cuted  l)y  the  row  of  metallic  sutures,  showed  a  wide  separation  in  its  mid-portion 
directly  over  the  dilated  loop.  The  (Ha<i;nosis  of  a  subcutaneous  e^•isceratio^ 
could  then  be  made  and  this  was  easily  conliimed  by  a  tangential  view  of  the 
alxlomen.  The  wound  of  the  jiatient  was  opened  and  a  loop  of  small  bowel  found 
which  was  rejjlaced.  Aftei'  this,  the  patient  did  well. 

final  l)iaj;nosis:  I 'ost-oim:kative  srHcrTAXKous  evisceuation  demon- 
strated BY  DISHUPTION  OF  METAL  SUTURES. 

CASE  XO.  ]()() 

This  was  the  first  admission  of  a  04  year  old  female  witli  the  chief  complaint 
of  a  growth  in  th<>  uml)ilicus.  The  menopause  had  occui'red  12  yeai's  previously. 
There  was  no  history  of  [lost -menopausal  ble(lini>;.  She  had  undei-<fon(>  routine 


Case  106,  Fig.  1.  Examination  of  the  abdomen  shows  a  huge,  apparently  lobulated 
calcified  mass  in  the  pelvis  extending  into  the  upper  abdomen  in  the  mid-line  and  on 
the  right  side.  The  diffuse  calcification  gives  a  homogeneous  hazy  density  to  the  calci- 
fied areas,  but  closer  observation  shows  that  this  is  the  result  of  innumerable  punctate 
densities  which  are  not  entirely  confluent.  Moreover,  high  on  the  right  and  left  side  of 
the  abdomen  (arrows),  similar  conglomerate  punctate  calcifications  are  noted.  This  is 
the  typical  picture  of  papillary  cystadenocarcinoma  of  the  ovary  with  peritoneal 
implants. 
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medical  examinations  including  pelvic  examination  twice  a  year  until  two  years 
prior  to  admission.  These  were  said  to  have  l)een  negative. 

Examination  on  admission  showed  an  obese  female  in  no  tlistress.  In  the 
umbilicus  there  was  a  two  cm.  nodular,  discolored,  non-tender  mass.  A  large 
hard  irregular  mass  was  felt  extending  from  the  peh  is  upwards  into  the  abdo- 
men. Clinical  diagnosis  was  probable  ovarian  carcinoma  with  peritoneal  im- 
plants. 

Roentgen  examination  of  the  abdomen  (Fig.  1)  showed  a  huge  mass  or  masses 
occupying  the  lower  abdomen  throughout  which  there  were  numerous  calcifi- 
cations which  ga\'e  a  homogeneous  hazy  density  to  the  entire  area.  This  hazy 
density,  however,  was  not  uniform;  the  calcifications  actually  consisted  of 
innumeral)le  discrete  punctate  deposits.  In  addition  to  the  lower  alxloininal 
calcifications,  high  in  the  abdomen  on  both  the  I'ight  and  left  sides,  there  were 
additional  areas  of  similar  conglomerate  punctate  calcifications.  The  roentgen 
diagnosis  was  huge  papillary  cystadenocarcinoma  of  the  ovary  with  diffuse 
peritoneal  spread.  The  type  and  extent  of  the  calcification  is  (juite  typical  of 
this  condition.  Calcification  within  uterine  fibroids  is  less  extensixc,  usually  more 
gross  and  amorphous,  rather  than  generalized  and  punctate.  Similar  calcified 
areas  at  a  distance  from  the  main  mass  do  not  occur  with  fibroids. 

The  patient  was  exploi'cd  and  generalized  carcinomatosis  found,  due  to  bi- 
lateral papillai'v  cvstadeiiociircinoma  of  the  o\'aries.  The  tumor  tissue  was  in 
part  gelatinous  but  in  consideraMe  part  consisted  of  solid,  granular,  gi-itly  1  issue. 
Microscopic  (waniination  showed  \-('i-v  extensi\-(>  jjsammoma  body  foi'niation. 

Final  Diagnosis;  Papill.\ky  cy.stadkxocakcixoma  of  thk  ov.miies  with 

PERITONEAL  IMPLANTS  DEMONSTRATED  BY  EXTENSIVE  PSA.M.MOM.K  HODY  FOR- 
M.ATION. 

CASE  XO.  107 

Submitted  by  Drs.  Charles        Newman  and  Mansho  T. 
Khilnani 

This  was  the  third  admission  of  a  58  year  old  right  handed  woman  admitted 
because  of  difficulty  in  walking  of  ten  years  duration.  Her  balance  was  poor  and 
she  had  a  sensation  of  falling  to  the  light. 

Her  first  admission  in  1!)48  was  foi'  pi-ogressive  weakness  and  urinary  incon- 
tinence. A  diagnosis  of  multiple  sclerosis  was  eiiteitaiiied  at  that  time. 

Her  second  admission  in  1951  was  for  the  complaint  of  unsteady  gait,  and 
again  a  diagnosis  of  multiple  .scleiosis  was  made. 

Physical  examination  revealed  a  well  oriented,  somewhat  dull  individual. 
Visual  acuity  was  diminished,  particularly  in  the  left  eye.  The  \  isual  fields  and 
optic  fundi  were  normal.  There  was  a  transient  nystagmus  on  left  lateral  gaze. 
The  gait  was  slow,  broad  based,  and  ataxic,  with  a  tendency  to  fall  in  all  direct- 
tions.  There  was  no  significant  weakness  of  the  lower  extremities.  The  deep 
tendon  reflexes  were  two  plus  and  symmetrical.  Caloric  tests  were  normal. 
Stereognosis  was  normal. 
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Case  107,  Fig.  1A.  Pneumoventriculogram  antero-posterior  view  demonstrates 
a  smoothly  contoured  mass  three  cm  in  diameter,  symmetrically  indenting  the  inferior 
medial  aspect  of  the  first  part  of  the  body  of  both  lateral  ventricles  (arrov/s).  The 
lateral  ventricles  are  markedly  dilated  but  not  displaced.  The  third  ventricle  is  not 
filled  with  air.  Residual  pantopaque  from  the  previous  myelogram  is  seen  in  the  Sylvian 
fissures  and  along  the  base  of  the  brain. 

Case  107,  Fig.  IB.  Pneumoventriculogram:  brow  up  lateral  view  again  shows 
the  smoothly  contoured  mass  indenting  the  inferior  medial  aspect  of  the  first  part  of 
the  body  of  the  markedly  dilated  lateral  ventricles  (arrows). 
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The  laboratory  findings  \v('i-(>  normal  except  loi-  a  s])iiial  fiiiid  pressure  of  200 
mm  and  a  protein  content  of  4()  nigms  pei-  1()()  cc  Wasserman  and  colloidal  gold 
curve  were  negative.  Electroencephalogiam  showed  left  frontal  slowing  with 
shifting  bursts. 

On  the  presumption  that  the  patient  had  spinal  cord  disease,  a  paiitopacjue 
myelogram  was  done  which  revealed  some  ridging  in  the  ceixical  spine.  A 
pneumoencephalogram  ix'vcaled  marketUy  dilated  lateral  xcntiicles  without 
gross  displacement,  but  repeated  attempts  to  till  and  \-isualize  the  third  \  enti'icl(' 
were  unsuccessful.  The  fourth  ventricle  appeared  normal.  A  right  carotid  angio- 
gram revealed  a  wide  arching  of  the  anterior  cerebral  ai'tery  consistent  with 
hydrocephalus.  The  deep  cerebral  veins  were  not  filhnl  in  any  of  the  venous 
pha.ses  suggesting  the  possibility  of  compression  by  a  icgional  mass. 

A  pneumoventriculogram  (Figs.  1  A,  1  B)  re\-ealed  a  symmetiical  indentation 
by  a  mass  apprcjximately  three  cms.  in  diameter  on  the  inferior  medial  contour 
of  the  markedly  dilated  lateral  ventricles  from  the  level  of  the  foramen  of  AIoiu'o 
backwards.  The  third  \-entiicle  was  not  tilled  with  air. 

The  diagnosis  of  a  mass  in  the  anterior  third  ventricle  was  made  and  because 
of  its  smooth  contour  and  long  clinical  course  the  po.ssibility  of  a  colloid  cyst 
was  suggested. 

A  right-sided  craniotomy  was  done  and,  through  a  cortical  incision  in  the 
middle  frontal  convolution,  the  frontal  horn  was  opened  and  a  pale,  Muish  green 
cystic  mass  was  seen  to  bulge  through  the  dilat(Hl  foramen  of  Alonio.  The  con- 
tents of  the  cyst  were  too  \-iscous  to  aspirate.  An  incision  tln-ougii  the  capsule 
revealed  thick  stringy  mucoid  mat(>rial.  The  capsule  was  carefully  excised. 

The  greatest  improvement  two  months  post-operati\'(>ly  appeared  to  be  in 
walking.  Most  of  the  other  signs  and  symptoms  persisted. 

A  colloid  cyst  of  the  thiid  ventricle  is  an  uncommon  benign  lesion  presumed 
to  be  developmental  in  origin.  The  course  is  usually  slowly  progressi\  e,  although 
symptoms  and  signs  of  increased  intracranial  pressure  may  appeal'  sutklenly. 
Because  of  the  prolonged  course  and  the  inaccessibility  of  the  lesion,  tlie  i)rog- 
nosis  is  ordinarily  (juite  poor,  although  remai'kable  impro\'ement  after  surgical 
intervention  has  been  reported. 

Final  diagnosis:  Colloid  cyst  of  the  third  ventricle. 
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l.THE  USE  OF  THE  LEFT  COLON  FOR  ESOPHAGEAL  REPLACEMENT. 
IVAN  D.  BARONOFSKY,  M.D. 
STANLEY  EDELMAN,  M.D. 
ISADORE  KREEL,  M.D. 
HECTOR  BAENS,  M.D. 
JOSE  TERZ,  M.D. 
JEROME  W.  CANTER,  M.D. 

AND 

A.  ROBERT  BECK,  M.D. 

Xcw  Y<,rk,  X.  y. 

The  most  common  causo  for  failiii-(>  of  csophajfcal  anastomosis  is  leakage  at 
the  anastomotic  site.  Tlic  breakdown  at  this  site  can  l)e  a\-oi(led  if  the  blood 
supply  is  maintained  and  there  is  no  tension  at  the  suture  line.  It  is  with  this 
in  mind  that  the  use  of  the  left  colon  for  esophaj>;eal  replacement  is  being  utilized 
at  The  Mount  Sinai  Hospital.  This  pi-ocedure  also  a\'oids  the  morbidity  associated 
with  those  techni(|nes  in  which  the  stomach  is  m()\-e(l  into  th(>  thorax.  It  is 
preferal)l(>  to  use  I  he  left  colon  rather  than  the  I'ight  because  its  natural  position 
is  high  against  the  left  diaplnam.  The  splenic  flexure  may,  at  times,  be  as  high, 
V(Mlically,  as  the  mid-thoracic  esophagus.  This  tendency  to  anatomical  approxi- 
mation is  of  ad\-anlage  in  pi-()\  iding  ease  of  anastamosis. 

From  I  lie  I  )c|)ai  I  incnt  <if  Siu  ficry,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 

The  sect  Kin  on  Sui-;;ic:il  'trciuii(|iics  is  one  iit  a  scries  prepared  liy  the  Department  of 
Surser\  .  Scune  of  I  lie  lecliiiii|ues  desci-iheil  are  (iriKiniil,  others  are  of  h)ng-est  a,l)li.shed 
uppiicalion,  s<inie  witli  modifications  tound  useful  hei-e.  The  deserii)t ions  affoi'd  a  concise 
review  of  t eclini(|ues  currentlx'  utilizeil  at  The  .Mount  Sinai  Hos|)itai,  New  York. 
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Fig.  1.  Insert  showing  incision.  The  patient  is  lying  on  his  right  side.  The  larger  illus- 
tration shows  the  beginning  of  the  esophageal  dissection. 
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Fig.  2.  The  entire  transverse  colon,  splenic  flexure,  and  descending  colon  are  freed. 
The  mid-colic  artery  is  outlined,  and  the  mesocolon  incised  along  the  line  shown.  Care 
is  taken  to  preserve  the  arterial  arcades  along  the  mesenteric  border  of  descending 
colon.  The  amount  of  descending  colon  utilized  will  depend  upon  the  length  of  colon 
required.  In  this  illustration  the  right  transverse  colon  is  being  transected  between 
aseptic  technique  clamps. 
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Fig.  4.  The  anastomotic  operations  are  now  completed.  The  pleural  reflections  are 
used  to  re-enforce  and  cover  the  anastomosis  of  the  esophagus.  The  colon  is  allowed  to 
transverse  the  diaphragm  through  the  former  esophageal  hiatus  and  the  diaphragm  is 
then  closed. 
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Fig.  5.  Roentgenogram  of  a  patient  with  a  segment  of  left  colon  utilized  for  eso- 
phageal replacement.  Arrows  point  to  the  colon  containing  barium. 
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E.I  i>(  riuu  ntid  Acute  Glome ndonephritis  in  the  Rat.  Eleetrmi  and  Light  Microscopic 
Studies.*  Jacol)  Churg,  M.D.,  Edith  Grishman,  M.D.,  and  Willy  Alautiier,  M.D. 
(From  the  Department  of  Pathology  and  the  Cell  Research  Laboratory).  Pre- 
sented November  9,  19.59. 

Masugi-type  nephritis  was  produced  in  rats  by  means  of  a  single  injection  of 
anti-kidney  rabbit  serum.  Animals  were  sacrificed  at  intervals  from  tw(j  hours 
to  six  weeks  and  the  renal  changes  were  studied  by  means  of  light  and  electron 
microscop.v. 

The  experimental  illness  could  be  divided  into  two  phas(^s.  During  the  first 
three  days  the  cellular  components  of  the  glomerulus  showed  considerable 
damage.  There  was  swelling  of  the  epithelial  and  the  endothelial  cytoplasm 
and  nuclei,  formation  of  vacuoles,  edema  of  the  mitochondria,  and  "fusion"  of 
the  epithelial  foot  processes.  In  the  se\'erely  affected  animals  the  foot  processes 
disappeared  completely  and  the  capillaries  were  obstructed  by  the  swollen  j 
endothelial  cells  and  "hyaline"  (fibrin)  thrombi.  During  this  phase  the  animals 
developed  albuminuria,  oliguria  and  sometimes  fatal  uremia.  In  the  second 
phase  (3  to  15  days)  tissue  edema  and  albuminuria  reached  the  maximum  level; 
al)normalities  appeared  in  the  serum  electrophoretic  pattern.  The  cellular 
changes  tended  to  regress,  the  foot  processes  were  present  and  the  capillaries 
were  patent,  but,  at  the  same  time,  the  capillary  basement  membranes  became 
markedly  (up  to  3  times)  thickened,  frayed  and  split  into  two  or  more  layers. 
After  15  days  albuminuria  and  edema  receded  and  the  glomerular  changes 
regressed.  In  many  animals,  h()W('\  er,  the  basement  membrane  remained  thick- 
ened and  split,  and  an  increased  number  of  cells  and  "fibei's"  appeared  in  the 
widened  intercapillary  spaces.  Administration  of  coi'tisoiu'  tended  to  lessen  the 
severity  of  both  the  cellular  and  the  l)asement  membrane  changes. 

Demonstration  of  Gamma  Globulin  in  K.vperimental  Vascular  Lesions.]  Goruku 
Ohta,  :M.D.,  Seymour  Cohen,  M.D.,  and  iMlward  .1.  Singer,  Ph.D.  (From  The  De- 
partment of  Pathology).  Presented  Xo\-eml)('r  II,  1959. 

In  some  iiistanc(>s  of  human  and  expcriinciital  ailcritis,  gannna  gl()l)ulin  has 
been  demoiisti-atcd  b>-  fluorescence  inici'oscopy  (Coons  tcchmciuc).  I'sing  that 
technique,  such  lesions,  often  a1trii)uted  to  liyi)eisensit i\  ity,  were  compared  with 
vascular  lesions  accompanying  hypertension.  Both  human  cases  and  exi)erimental 
animals  (rats  and  rabbits)  were  used.  This  i-eport  is  based  mainly  on  experimental 
lesions. 

A.  Necrotizing  arteritis,  localized  predominantly  in  the  splanchnic  vessels, 
was  produced  in  rats  by  unilateral  nephrectomy  follow(>(l  by  administration  of 
DocA  acetate  and  silk-\vrai)])ing  of  the  contralateral  kidney. 

B.  Granulomatous  angiitis,  localized  predominantly  in  the  coronary  vessels, 

*  Supported  by  Kosearcli  (nanl  (A  'Jlsi,  \ati..iial  Iiistiliilc  of  Arthritis  and  Metabolic 
Disea.ses,  National  Institutes  uf  Health,  Public  Health  Service,  Hethesda,  Md.,  and  a 
Grant  from  the  Xortheni  New  .Ieise\-  Chaptei-  ot  the  National  Kidney  Disease  Foundation. 

t  (Supported  by  a  grant  I'roin  the  lilock  Foundation). 
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was  produced  in  rabl)its  })y  three  injections  of  horse  servim.  In  some  of  the  ani- 
nuils  these  were  preceded  by  unilateral  nephrectomy. 

Vascular  lesions  were  studied  by  conventional  staining  methods  and  by 
staining  cryostat  sections  and  sections  prepared  by  the  freeze  sul)stitution 
technic jue  with  fluorescein-labelled  anti-gamma  globulin. 

In  the  rat,  fluorescence  was  obser\'ed  in  damaged  smooth  muscle  of  the  media 
of  small  arteries  and  arterioles  showing  fibrinoid  necrosis;  it  was  absent  in  un- 
damaged \'essels.  It  was  partially  blocked  by  unconjugated  anti-gamma  globulin, 
and  could  not  be  blocked  by  normal  rabbit  gamma  globulin,  suggesting  that 
fluorescence  was  specific  for  rat  gamma  globulin. 

Granulomatous  vascular  lesions  in  rabbits  showed  a  more  diffuse  but  less 
brilliant  fluorescence  extending  throughout  the  vessel  wall  and  into  the  peri- 
vascular connective  tissue. 

These  findings  can  be  explained  by  one  of  several  assumptions:  (a)  diffusion 
of  gamma  globulin  into  the  damaged  area;  (b)  specific  binding  of  gamma  globulin 
by  antigenic  substances  (injected  foreign  protein  or  denatured  tissue  protein). 
These  alternatives  will  be  investigated. 

Diagnosis  of  Phcochromocytornn  by  Determination  of  I'rinanj  3-]\Iethoxy, 
hydroxymandelic  acid.  Stanley  E.  CJitlow,  M.D.,  Sarah  Khassis,  M.D.,  Gerald 
Cohen,  ]\I.D.,  and  Milton  Mendlowitz,  M.D.  (From  the  Department  of  Medi- 
cine). Presented  November  !),  195!). 

The  metabolic  pathways  for  the  degradation  of  epinephrine  and  norepineph- 
rine have  l)een  clarilied  by  the  recent  in\-estigations  of  Armstrong  et  al.,  Axelrod, 
and  Sjoerdsma  et  al.  These  studies  suggest  that  the  diagnosis  of  pheochromo- 
cytoma  may  be  facilitated  by  analysis  for  the  phenolic  compounds:  ;^-methoxy, 
4-hydroxymandelic  acid  (VMA),  or  ;^-methoxy,  4-hydroxyphenylethanolamine 
(NM)  and  its  X-methylated  congener  (M),  which  are  the  metabolic  biproducts 
of  catecholamine  ni(>tabolisni. 

Procedures  foi-  analysis  of  XM  and  M  are  not  as  well  perfected  as  M.D. 
Armstrong's  unpublished  techniciue  foi'  determining  VMA,  which  was  used  with 
minor  modifications:  acid  hvdrolyze  a  \-olume  of  urine  e(iui\-ileiit  to  O.o  mg, 
creatinine,  extract  with  ethyl  acetate,  e\'aporate,  dissoh-e  in  ethanol,  re- 
concentrate,  spot  on  cornel-  of  1'  x  1'  S(|uare  of  filter  paper  and  chromatograph 
bidirectionallj'  in  isopropanollwatei-lXHn  (40:!):  1)  and  benzene :  pr(»pionic 
acidlwater  (20:14:1).  Color  development  with  diazolized  p-nit roaniline  yields 
a  purple  spot  for  VMA  with  Rf  values  of  .27  (isopropanol :  XI 1 :,  system)  and 
.15  (benzene: propionic  acid  .system).  Comparison  of  the  unknown  with  VMA 
standards  simultaneously  spotted  on  each  chromatogram  yields  a  reproducible 
accuracy  of  plus  or  minus  15  per  cent. 

Twenty  subjects  with  no  evidence  of  pheochromocytoma  excreted  one  to  three 
VMA/mg  of  creatinhie.  Urine  samples  from  24  patients  with  surgically  pro\'en 
pheochromocytomata  revealed  7.5  to  40  /xg-  VMA/mg  of  creatinine  (4.4-187  mg 
VMA/24  hrs.)  and  0.08  to  6.9  Mg  catecholamines/mg  of  creatinine  (8:i-5500  ^g 
catecholamines  24  hrs).  Urine  specimens  from  patients  with  pheochromocytoma 
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contained  5  to  2o  times  as  mueh  A'.MA  as  eateeholamines.  The  I'elative  ease  and 
reproducihility  of  \'.MA  uiiiiaiy  analysis  aloiijj;  with  its  diaj^nostie  accuracy  make 
it  a  useiul  proceduie  tor  the  (iia.t>;nosis  of  pheochromocytoma.  [Abstracted  in 
Clin.  Res.  I'roc.,  April  May,  I'J.jO.  More  detailed  report  will  he  availahle  in  the 
J.  Clin.  Invest., 

Impnitaiicc  of  P()tas.sii<m  Shift  and  Total  Bicarbonate  During  and  I mmediatchj 
Following  Total  Budij  Perfusion.  I.  Krasna,  M.D.,  H.  Baens,  M.D.,  I.  Kreel, 
M.D.,  M.  Shuster,  M.D.,  and  I.  D.  Baronofsky,  .M.l).  (From  the  Department 
of  Surgery). 

Metal)olic  and  elect  rolytt^  studies  were  carried  out  on  a  gi'oup  of  dogs  subjected 
to  prolonged  extracoi-])oreal  cii-culation  (one  hour).  The  Kay-Ci'oss  oxygenator, 
using  two  per  cent  cai'bon  dioxick'  and  08  p(>r  cent  oxygen  was  used.  2.")  cc  of 
sodium  bicai-bonate  solution  (22  mlM|)  wei-e  added  to  the  oxygenator  foi-  every 
20  nunutes  of  perfusion.  I^lectrolytes,  j)!!,  Carlxm  dioxide  content,  bicarbonate 
content,  and  ])("<).,  wcic  measured  pi'eceding,  (hu'ing,  and  following  the  run. 
Acidosis,  with  a  deci'ea.'<e  in  blood  bicai-bonate  de\-eloi)(Ml  when  smaller  amounts 
of  l)icari)onate  wei-e  gi\-eii.  Some  animals  (le\-elop(Ml  acidosis  despite  adequate 
perfusion  and  ade(|uate  amounts  of  bicarbonate.  Acidosis,  manifested  by  a  drop 
in  1)11,  was  preceded  by  a  di-oj)  in  total  bicai'bonate  at  a  time  when  the  pH  was 
still  normal.  Total  bicarbonate  is  a  moic  accuiate  indication  of  impending  acidosis 
than  pH  values.  l)e])leti()n  of  total  bicarbonate  will  i-esult  in  uncompensated 
acidosis. 

A  (k'crease  in  serum  jxitassium  to  as  low  as  1.8  and  2.4  mKq  was  noticed  in 
most  ca.ses  thi-e(>  to  li\'e  hours  postoperati\'ely.  In  these  cases,  acidosis  was 
corrected  during  j)eifusion  with  bicarbonate,  and  the  i)osto]jei'ati\<'  pll  X'alues 
wei'c  normal  or  alkalotic.  It  is  suggested  that  a  hyperkalemia  (le\"elops  during 
the  aci(k)tic  phase,  and  potassium  enters  the  cells  during  coi'icction  of  this 
acidosis  with  bicarl)onat e,  causing  a  hyi)()ka!emia.  l'>le\-ated  pll  values  were 
associated  with  low  serum  potassium  values,  and  k)w  pH  values  were  associated 
with  ele\ated  .seriun  pota.ssium  values. 
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Preface 


The  great  value  of  simple  films  of  the  abdomen  in  acute  abdominal  conditions 
is  well  known  and  well  documented  in  the  roentgen  and  surgical  literature.  In 
contrast  there  is  relatively  little  information  pertinent  to  more  chronic  diseases 
of  the  gastro-intestinul  ti'act  unassociated  with  gross  obsti'uction  or  perforation. 
.Most  radiologists  aw  aware  that  such  lesions  can  occasionally  he  recognized  on 
simple  films  of  the  abdomen,  that  is,  without  the  use  of  opa(|ue  media  for  the 
(lemonstratif)n  of  selected  regions.  It  is  possible  that  this  approach  began  more 
or  less  as  a  "trick"  and  there  is  no  doubt  that  the  recognition  of  a  carcinoma  of 
the  colon  or  of  the  stomach  from  a  simple  film  of  the  abdomen  at  a  conference 
etc.,  may  seem  to  be  a  feat  of  extraordinary  insight,  if  not  of  unusually  good 
luck.  When,  however,  this  ([uestion  was  systematically  inx  estigated  by  collecting 
cases  in  retrospect,  it  was  found,  admittedly  somewhat  to  our  surprise,  that 
findings  were  often  present  on  simple  hlms  which  had  been  overlooked.  It  was 
po.ssible  within  a  short  period  of  time  to  collect  a  considerable  number  of  such 
ca.ses.  It  was  thought  at  first  that  this  material  might  be  reported  and  illus- 
trated in  the  form  of  an  atlas  which  would  demonstiate  the  deviations  from 
the  normal  which  turned  out  to  be  of  significance  on  further  investigation  by 
conventional  methods.  However,  it  was  .soon  evident  that  this  method  of  presen- 
tation was  not  basically  informative  for  a  rather  obvious  reason;  the  range  of 
the  normal  was  not  well  known  or  easily  described.  Theic  are  innumerable 
appearances  on  simple  films  of  the  abdomen  in  clinical  piactice  which  cannot  be 
considered  to  be  "perfectly"  noinial  l)Ut  which  iicxcrt hclcss  on  subsequent 
examination  turn  f)ut  to  be  of  no  diagnostic  importance.  .Vn  atlas  which  would 
demonstrate  all  normal  as  well  as  abnormal  appearances  turned  out  to  be  im- 
practical. As  a  result,  it  was  necessary  to  consider  in  gi-eater  detail  the  basic 
physical,  physiological  and  pathological  processes  involved  in  an  effort  to  es- 
tablish generally  applicable  basic  principles  for  the  identification  of  significant 
abnormalities.  It  is  not  claimed  that  this  more  fundamental  approach  has  been 
completely  successful  in  separating  the  wheat  fiom  the  chaff  but  the  ideas  de- 
scribed in  the  text  appear  sufficiently  sound  to  permit  further  progress.  As  a 
result,  the  original  plan  of  preparing  an  atlas  has  been  considerably  modified. 
The  bulk  of  the  text  presents  piinciples  rather  than  detailed  roentgen  findings 
in  specific  cases.  The  roentgen  features  of  diagnostic  import  do  not  depend  on 
the  type  of  contra.st  material,  that  is,  whether  gas  or  l)arimii.  No  attempt  is 
therefore  made  to  describe  all  the  possible  roentgen  findings  of  individual  lesions. 
In  several  conditions,  features  were  noted  on  simple  films  which  were  not  as 
clearly  evident  on  conventional  examinations  and  an  attempt  to  describe  these 
additional  findings  is  also  made  in  the  text.  The  conditions  illustrated  include  the 
common  disease  .states.  A  large  number  of  miscellaneous  conditions  occasion- 
ally evident  on  simple  films  are  not  included  in  the  current  presentation. 

The  illustrations  included  in  this  monograph  were  selected  from  a  lai'ge 
variety  of  examinations,  not  only  simple  films  of  the  abdomen.  In  each  case, 
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however,  the  examination  rociuested  was  not  pei'tinent  to  the  site  of  disease 
and  the  area  of  interest  was  not  opacified  by  barinni  oi-  other  opaque  medium. 
In  most  instances,  the  type  of  examination,  while  nol  specified,  is  evident  in 
the  illustration,  for  example,  a  barium  enema  or  an  iut  la venous  pyelogram 
although  the  lesion  was  located  in  the  stomach  etc. 

Apology  must  be  made  to  an  unknown  number  of  authors  for  the  fact  that 
the  bibliography  is  (luite  scanty.  To  some  degree,  this  is  attributal:)le  to  the 
fact  that  much  of  the  material  which  might  have  been  included  if  its  existence 
were  known  consists  of  isolated  illustrations  in  artich^s  or  texts  which  piimarily 
present  other  topics.  It  is  likely  that  at  one  time  or  another  many  of  tlie  features 
described  in  this  monograph  liave  l)een  illustrated  elsewhere.  Any  claim  for 
originality  is  based  only  on  additional  enipliasis  of  tlie  diagnostic  potentialities 
and  a  more  systematic  approach. 

The  authors  ha\'e  had  c()nsitl(>ral)le  assistance  in  the  preparation  of  this 
monograph  from  a  large  number  of  individuals,  too  luunerous  to  be  individually 
mentioned.  The  coiit ril)Ution  of  Dr.  Joan  l-^liasopli  to  the  section  on  ulcerative 
colitis  is  gratefully  acknowledged.  Several  cases  ha\'e  been  furnished  by  friends 
and  colleagues  to  whom  we  would  like  to  express  our  appreciation.  These  in- 
clude Dr.  Joan  I^liasoph,  Dr.  Daniel  Blum,  Dr.  Abraham  Melamed  and  Dr. 
Herman  Zuckerman.  We  are  particularly  ind(>bted  to  Miss  .Molly  Xadelman  for 
the  preparation  of  the  manuscript  and  to  Mr.  ,Iolui  Tanczos  for  the  high  ([uality 
of  the  illustrations.  We  aic  also  indebted  to  Dr.  Lester  Tuchman  and  the  edi- 
torial staff  of  the  Joui'nal  of  The  .Mount  Sinai  Ilosjjital  for  their  encourage- 
ment antl  help. 

It  is  the  belief  of  the  authors  that  careful  study  of  abdominal  films  will  prove 
to  be  an  increasingly  useful  diagnostic  tool.  It  is  tru(>  that  most  of  the  illu.stra- 
tious  in  this  nionogiai)h  haxcbecn  selected  in  retiospect,  sometimes  many 
months  after  the  correct  diagnosis  was  made.  It  is  not  the  claim  of  the  authors 
that  these  findings  were  obvious  oi'iginally.  It  is  hoped.  how('\('r,  that,  by  a 
study  of  collected  material,  w(>  lunc  learned  to  recognize  similar  current  cases. 
The  authors  are  confident  that  their  ])cisoiial  diagnostic  al)ility  has  been  in- 
creased l)y  this  in\-estigation,  and  liaiboi'  the  hope  that  this  monograph  will 
furnish  in  a  relati\  (>ly  painless  fashion  and  within  a  .short  period  of  time  similar 
experience  to  others. 

Berx.\rd  S.  Wolf,  M.D. 
M.\NSHO  T.  Khil.nam,  M.B. 
Arthur  Lautkin,  M.D. 
Department  of  Radiology 
The  Mount  Sinai  Hospital 
New  York,  New  York. 


NOTE  ON  CONVENTIONS  USED  IN  THE 
LEGENDS  FOR  THE  ILLUSTRATIONS 


In  the  majority  of  illustrations,  the  legend  specifies  the  position  of  the  patient 
when  the  film  was  taken,  that  is,  jM'ono,  supine  or  erect.  In  each  instance,  how- 
ever, the  film  is  presented  for  \  iewin<i;  as  if  the  readei-  is  looking  at  the  front  of 
the  patient,  that  is,  the  light  side  of  tlie  patient  is  to  the  left  of  the  readei'  and 
vice  ver.sa.  In  the  descripti\'e  portions  of  the  legends  when  "right"  is  mentioned, 
reference  is  l)eing  made  to  the  riglit  side  of  the  patient  and  not  to  the  right  side 
of  the  reader.  Similarly,  the  terms  •medial"  and  "lateral"  refer  to  the  mid-line 
of  the  patient.  The  reproductions  have  the  same  tones  as  the  original  film,  that 
is,  a  black  area  in  the  original  film  is  also  black  in  the  illustration.  In  many  of  the 
legends,  an  "increase  in  density"  is  mentioned.  This  refers  to  an  area  in  the 
illustration  which  is  triiilcr  than  would  be  anticipated.  Areas  in  the  illustrations 
and  in  the  original  lilm  which  are  blacker  or  darker  are  referred  to  as  more 
"lucent"  regions.  This  method  of  designation  is  consistent  with  the  degree  of 
absorption  of  the  x-ray  beam  in  the  various  portions  of  the  body,  that  is,  a 
whiter  area  ("increase  in  density")  refers  to  an  area  of  greater  x-iay  absorption 
in  the  body  and  a  darker  area  ("decrease  in  density")  refers  to  an  area  of  di- 
minished x-ray  absorption.  The  term  "density"  used  in  this  fashion  does  not  refer 
to  the  physical  density  of  the  film. 
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General  Principles^ 

As  a  result  of  sixty  years  of  roentgen  examination  of  the  gastrointestinal  tract 
with  contrast  media,  a  huge  amount  of  information  of  inestimable  clinical  vahie 
has  been  obtained.  The  usefulness  of  the  simple,  plain,  or  so-called  pi-eliminary 
film  of  the  abdomen  (1-4)  in  the  diagnosis  of  intestinal  obstruction  and  for  the 
demonstration  of  free  gas  in  the  peritoneal  cavity  is  well  known.  It  remains, 
however,  to  determine  how  much  information  can  be  obtained  from  simple 
films  of  the  abdomen  in  diseases  of  the  gastrointestinal  tract  which  are  not  asso- 
ciated with  significant  obstruction  or  with  perforation.  Clearly,  this  type  of 
examination  for  this  purpose  will  have  severe  limits  but  these  limits  have  not 
been  sufficiently  explored.  Offhand,  it  might  appear  superfluous  to  attempt  to 
obtain  information  diagnostic  of  intrinsic  lesions  of  the  gastrointestinal  tract 
from  simple  films  since  these  conditions  can  be  well  demonstrated  l)y  con\-en- 
tional  methods,  specifically  barium  meal  or  barium  enema  examinations.  There 
are,  however,  many  occasions  in  clinical  practice  in  which  the  site  of  primary 
disease  is  not  clear  or'iginally  and  a  variety  of  relatively  impertinent  roentgen 
examinations  which  happen  to  include  the  gastrointestinal  tract  or  portions  of 
it  are  moi'e  or  less  incidentally  or  accidentally  obtained.  In  other  instances,  the 
clinical  features  appear  to  implicate  other  areas  and  work-up  directed  at  the 
correct  site  may  l)e  inordinately  postponed.  The  findings  on  a  simple  film  of 
the  abdomen  may  therefore  be  of  considerable  importance  in  diiccting  attention 
immediately  to  the  primary  site  of  disease.  There  is  little  doubt  that  under  most 
circumstances  the  clinician  is  well  aware  of  the  area  to  be  inxestigated  and  that 
diagnostic  contributions  from  a  simple  film  may  not  be  of  significance.  How- 
ever, in  current  clinical  practice,  films  of  the  abdomen  are  taken  in  such  huge 
numbers  that,  although  the  yield  on  a  percentage  basis  may  be  cjuite  small, 
in  absolute  number  the  (•onti'il)uf ion  may  nevertheless  be  substantial.  More- 
over, experience  in  this  field  has  indicated  that  a  considei'able  lumiber  of  pa- 
tients with  disease  of  the  gastroint(>stinal  tract  show  some  changes,  in  some 
cases  minimal,  in  others  ol)\ious,  on  simple  films  of  the  abdomen.  Observations 
through  the  "retrospectroscope"  ha\-e  often  demonstrated  findings  which 
should  not  have  been  overlooked.  These  findings  are  considerably  more  difficult 
to  interpret  in  most  cases  than  in  con\-entional  l)arium  meal  or  barium  enema 
exannnations  and  often  an  exact  anatonnc  diagnosis  cannot  be  made.  However, 
the  presence  of  an  abnormality  deserving  further  investigation  can  be  detected. 
In  some  conditions,  diagnostic  features  may  be  present  on  simple  films  of  the 
abdomen  which  are  obscured  or  effaced  by  conventional  methods  of  examination 
which  necessarily  involve  the  application  of  an  aitificial  stimulous  in  an  artifi- 
cial manner.  This  is  true  for  example  in  ulcerative  colitis  and  in  some  cases  of 

*  Figures  for  this  cfiapter  appeur  on  page  116  et  seq. 
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benign  peptic  ulcer  of  the  stomach.  On  any  fihii  of  the  abdomen,  there  is  truly  a 
huge  amount  of  information  potentially  available  of  a  physiological  or  patho- 
logical-physiological nature  which  at  the  present  time  is  difficult  to  extract  be- 
cause of  limitations  in  basic  knowledge. 

Efforts  to  study  the  gastrointestinal  tract  on  simple  films  of  the  abdomen  are 
complicated  by  the  large  number  of  apparently  random  and  unpredictable 
appearances  which  may  be  seen  because  of  irregular  distribution  of  fluid  and 
gas  within  various  portions  of  it.  Moreover,  films  of  the  abdomen  are  taken  under 
a  variety  of  circumstances  often  after  withholdins  food  or  after  some  type  of 
preparation  including  use  of  cathartics  or  ciienias.  Many  patients,  particularly 
those  in  the  hospital,  are  under  the  effects  of  a  \'ariety  of  medication  which  in- 
fluences the  appearance  of  the  gastro-intestinal  tract.  Moreover,  contrast  media 
administered  for  radiographic  purposes,  for  example,  intravenous  pyelography 
or  cholecystography,  also  act  on  the  gastrointestinal  tract  to  produce  varia- 
tions from  a  normal  or  resting  state.  Fortiuiately,  from  a  practical  point  of 
view,  it  is  not  necessary  in  order  to  obtain  us(>ful  diagnostic  information  to 
understand  in  ultimate  detail  how  all  appearances  are  produced.  In  this  field 
as  in  so  many  others,  the  radiologist  can  develop  a  body  of  empirical  infoi  niation 
which  he  uses  to  recognize  deviations  of  clinical  importance.  At  the  start  of  such 
an  effort,  when  films  of  the  abdomen  are  scrutinized  closely  with  a  high  index 
of  .suspicion,  the  number  of  "unusual"  appearances  is  (luite  large,  and  numerous 
unnecessary  contrast  examinations  may  be  ordered.  With  increasing  experience, 
the  number  of  such  "unusual"  appearances  diminishes  as  the  range  of  normal 
under  circumstances  of  actual  practice  is  delineated.  As  a  mattei-  of  fact,  most 
of  the  totally  bizarre  appearances  do  not  turn  out  to  be  of  organic  nature  but 
indicate  a  temporary  functional  .state.  Many  radiographic  examinations  include 
multiple  films  of  the  abdomen,  for  example,  pyelography,  and  the  transient 
nature  of  such  changes  can  therefore  be  recognized.  It  is  characteristic  of  an 
organic  lesion  that  the  findings  persist  on  serial  films.  It  is  essential  to  approach 
the  problem  from  a  positi\-e  point  of  view,  that  is,  not  only  to  recognize  the 
peculiarity  of  a  ]5articular  gas-fluid  configuration,  but  to  search  for  specific 
roentgen  features  indicati\'e  of  an  organic  lesion.  The  purpose  of  this  presenta- 
tion is  to  emphasize  positive  features,  namely,  those  which  are  useful  in  arriving 
at  a  specific  diagnosis. 

The  conventional  point  of  view  in  examining  a  l  adiograph  of  the  abdomen  is 
to  observe  the  kidney  outlines,  the  outlines  f)f  the  spknMi  and  liver  as  far  as  they 
can  be  seen,  the  psoas  margins,  the  bones  included  in  th(>  examination  and  to 
search  closely  for  abnoi-mal  calcifications  oi'  concrel  ions.  (!as  and  fluid  in  the 
inte.stinal  tract  are  often  considered  only  obstacles  in  \iewing  these  features. 
However,  for  our  present  purpose  we  are  primaiily  interested  in  those  structures 
which  occupy  the  peritoneal  cavity,  specifically  the  stomach,  the  small  bowel, 
and  the  colon.  Gas  and  fluid  within  these  hollow  viscera  as  well  as  the  fat  annmd 
and  adjacent  to  them  are  the  features  of  specific  interest.  A  view  in  depth  of 
these  abdominal  structures  must  be  practiced  despite  the  fact  that  relatively 
few  structural  details  may  be  visible.  These  \'iscei'a  completely  fill  the  peri- 
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toiical  cavity;  there  ai-e  no  "unfilled"  iiv  empty  areas.  On  elose  oljservation  there 
is  I'arely  any  portion  of  a  radiojiraph  of  the  alxlomen  exe(>pt  for  the  regions  of 
the  solid  viscera  whicli  shows  a  (■oni])le1  ely  honio<2;eneous  density.  The  normal 
size,  eonfigviration  and  location  of  the  stomach,  loops  of  small  bowel,  the  colon 
and  the  \-arious  peritoneal  extensions  and  reflections  must  he  clearly  understood 
and  kept  in  mind.  These  ha^ic  anatomical  features  will  not  he  repeated  here  in 
detail.  It  is  neces.sirv  to  i-ecall,  however,  that  the  peritoneal  ca\  ity  occupies  only 
the  anterior  poilion  of  the  ahdomen  ami  that  ortiiuarily  it  is  somewhat  ellip- 
soidal in  cross  section  with  the  s])ine  and  the  paraspinal  .structures  protruding 
into  it  posteriorly  in  the  mid-line.  The  length  of  a  sejiment  of  bowel  in  the  an- 
tero-posterior  direction,  that  is,  in  the  sa^^ittal  i)lane.  is  therefore  distinctly 
limited  and  the  lon^  axes  of  the  hollow  \i,-^cera  lie  adjacent  to  the  frontal  plane. 
The  bulk  of  th(>  \iscei-a  lie  lateial  to  the  mid  line  in  the  lumbar  gutters.  Dis- 
placement of  these  mobile  viscera  from  the  mid-line  is  exaggerated  when  the 
patient  lies  in  the  prone  position.  Since  the  posterioi'  wall  of  the  peritoneal  cav- 
ity is  relalixcly  rigid,  an  increase  in  the  \  ()lume  of  the  peritoneal  contents  re- 
quii'es  ))rotrusion  of  the  anterior  and  antero-lateral  portions  of  th(>  abdominal 
wall.  I  nfoitunately  it  is  \-eiy  difiicult  to  judge  the  tliickness  of  the  abdomen 
from  an  antero-i)()steiioi-  film.  Sui)eriorly,  the  peritoneal  cavity  is  clearly  de- 
limited l)y  the  diaphragm.  Interiorly,  the  configuration  of  the  peritoneal  cavity 
is  determined  by  the  ix'iitoneal  reflections  from  the  rectum,  the  uterus  and  the 
l)lad(ler  and  by  the  si/e  and  location  of  th(>s(>  structures.  The  lateral  limits  of  the 
peritoneal  cavity  are  fi-e(|uently  w(>ll  delineated  by  the  propei'itonea!  fat  line 
(l''ig.  I)-  Superiorly,  this  ])i'()i)eril oneal  fat  line  beconu-s  contimious  with  sub- 
diaphragmatic fat  and  inferiorl\'  with  fat  within  the  iliac  fossa.  When  the  pro- 
peritoneal  fatty  layer  in  the  iliac  fossa  is  thick,  the  lateral  (>xtent  or  width  of 
the  ])eritoneal  cax'ity  may  be  re!ativ(>ly  narrow  as  the  true  pelvis  is  approached 
( I'  igs.  2  A;  '.'>).  When  examining  a  i-adiograi)h  of  th(>  aixlomen,  it  is  within  these 
boundaries  of  the  peritoneal  ca\  ily  that  one  \isuali/,es  the  \arious  portions  of 
th(>  gast  roint(>stinal  ti'acl.  .Moi-eoxci',  the  jieritoiH^al  cavity  is  not  a  simple  con- 
tinuous ca\  ity  but  is  I'athei-  effect  i\-ely  sub(li\'i(led  by  the  trans\'ei-s(>  colon  and 
the  trans\-er.se  mesocolon  into  an  uppei'  and  lowei'  compartment.  The  stomach  is 
attached  to  the  trans\-erse  coloi\  by  the  gastrocolic  ligament  and.  in  general, 
variations  in  the  position  of  th(>se  structures  jjarallel  one  another  Posteriorly, 
none  of  the  small  bowel  can  extend  to  a  le\(>l  highei-  than  the  attachment  of  the 
trans\'er.se  mesocolon.  Small  bowel  loops  may  (>xtend  anteriorly  and  become 
interposed  between  the  liver  and  the  abdominal  wall  or  the  diaphragm  above 
the  transverse  colon.  Interjjosilion  of  loops  of  small  bowel  between  the  stomach 
and  the  livei',  and  the  stomach  and  the  abdominal  wall  or  diaphragm  is  rare. 
It  is  also  rare  foi'  loops  of  small  bowel  to  extend  anteriorly  in  front  of  the  splenic 
flexui-e  of  the  colon.  The  lessei-  peiitoneal  sac  is  a  potential  .space  but  its  existence 
explains  the  fact  that  none  of  the  hollow  viscera  normally  occupy  a  position 
behind  the  stomach  and  in  front  of  the  sjjine.  l,oops  of  bowel  in  this  area  there- 
fore mu.st  repres(>nt  an  intei-nal  hernia  through  the  foramen  of  Winslow.  In  a 
sense,  the  mesentery  of  the  small  bowel  is  anotlun-  partition  within  the  peritoneal 
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cavity  but  it  presents  no  barrier  to  the  moxeiiicnt  of  small  bowel  loops  from 
one  side  of  the  abdomen  to  the  other  since  the  small  bowel  is  attached  along 
its  free  border.  The  length  and  width  of  the  mosciitci  v  as  well  as  its  redundancy, 
however,  must  determine  the  limits  of  excursion  of  individual  loops  of  small 
bowel.  To  some  extent,  the  mesentery  of  the  sigmoid  acts  as  a  barrier  to  small 
bowel  loops  entering  the  left  side  of  the  iliac  fossa  or  the  left  side  of  the  pelvis. 
The  circumferential  extent  of  attachment  of  the  ascending  and  descending  colon 
retroperitoneally  is  variable.  Ordinarily,  when  loops  of  small  bowel  are  seen  to 
be  located  lateral  to  these  portions  of  the  ccjlon,  these  loops  are  located  in  front. 
However,  in  many  instances,  there  is  a  sufficiently  long  mesentery  attached  to 
these  portions  of  the  colon  as  well  as  to  the  hepatic  and  splenic  flexures  to  per- 
mit loops  of  small  bowel  to  extend  more  laterally  behind  these  portions  of  the 
large  bowel.  In  instances  of  interposition  of  the  colon  in  front  of  and  above  the 
liver,  the  falciform  ligament  seems  to  play  no  role  as  a  Ixirrier  and  is  presumably 
absent  or  poorly  developed. 

With  perfect  preparation  of  the  patient,  there  theoretically  should  be  no  gas 
and  little  fluid  in  the  gastrointestinal  tract  except  for  the  bubble  in  the  fundus 
of  the  stomach.  Nevertheless,  the  collapsed  stomach,  small  bowel  and  colon  are 
filled  with  redundant  mucosa  and  submucosa  so  that  the  overall  caliber  is 
considerably  greater  than  might  be  anticipated.  This  redundancy  of  the  layers 
within  the  muscularis  propria  is  the  result  of  a  relatixc  lack  of  elastic  tissue  as 
well  as  active  contraction  of  the  muscularis  mucosa.  In  the  absence  of  gas,  it  is 
difficult  to  recognize  fluid-filled  loops  of  bowel  (Figs.  4  ct  5).  When  markedly 
distended  with  fluid  (Fig.  (i),  the  increased  density  which  follows  the  outline  of 
the  stomach,  small  bowel  or  colon  can  ordinarily  be  recognized  without  difhculty. 
Recognition  of  such  fluid-filled  areas  is  facilitated  by  contrast  with  adjacent 
fat  which  serves  to  delimit  the  filled  region  because  of  its  relative  luceiicy. 
From  a  radiographic  point  of  view,  it  is  useful  to  consider  the  abdominal  ca\  ity 
as  filled  with  fat  within  which  both  the  retroperitoneal  as  well  as  the  intr'a- 
peritoneal  viscera  are  suspended  or  enclosed  (Figs.  7-12).  The  radiographic 
density  of  the  abdomen  is  considerably  less  than  it  would  be  if  it  were  completely 
filled  by  tissue  of  water  density.  In  other  words,  the  abdomen  is  considei-ably 
more  lucent  than  would  be  anticipated  from  its  thickness  and  the  density  of  the 
mid-portion  of  the  abdomen  is  not  greatly  different  from  the  flanks.  Focalized 
increase  in  density  can  occur  therefore  without  any  increase  in  diameter  of  the 
abdomen  because  of  displacement  of  the  fat  which  ordinarily  occupies  the  region 
(Fig.  13). When  an  increase  in  antero-posterior  diameter  is  due  to  fat  as  in 
obesity  or  with  a  large  fatty  tumor  (Fig.  14),  there  is  remarkably  little  inci'ease 
in  overall  densit}^  Such  a  large  fatty  tumor  must  lie  recognized  by  displacement 
of  adjacent  viscera.  A  small  tumor  composed  of  fat  can  be  recognized  only  if  it 
is  well  demarcated,  for  example,  by  a  capsule  of  water  density  (Fig.  15).  When 
an  increase  in  antero-posterior  diameter  results  from  ascites  or  a  large  solid 
tumor  or  large  collections  of  fluid  in  the  gastro-intestinal  tract,  there  will  be  a 
remarkable  overall  increased  density  which  is  added  to  the  normal  density  of  the 
abdomen.  In  a  somewhat  similai-  fashion,  a  "mass"  on  the  abdominal  wall  which 
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projects  outwards  from  tlip  skin,  for  example,  a  colostomy,  also  shows  an  easily 
recognizable  increase  in  tlensity.  A  fold  in  the  skin  or  a  depressed  scar  may  ap- 
pear as  a  lucent  line  (Fig.  Ki)  with  an  adjacent  poorly  defined  area  of  increased 
density. 

Xornial  fat  within  the  peritonea!  cavity  inchid(>s  the  serosal  fat  covenng 
the  viscera  which  is  relatively  scanty  except  for  the  appendices  epiploica  of  the 
colon.  The  bulk  of  the  intra peiitoneal  fat  is  made  up  of  fat  within  the  greater 
omentum,  the  mesentery  of  the  small  bowel,  the  mesentery  of  the  sigmoid 
and  the  other  mesenteries,  peritoneal  attachments  or  "ligaments"  between  the 
various  viscera,  and  between  the  \iscera  and  the  abdominal  wall.  These  peri- 
toneal folds  include  the  gastrocolic  ligament,  the  transverse  mesocolon,  the 
lessei-  omentum  and  the  gast rosplenic  ligament.  The  fat  in  these  regions  is  con- 
tinuous with  the  retroperitontnii  and  pi'()])erit()neal  fat.  In  some  areas  it  is  diffi- 
cult to  decide  the  e.xact  location  of  a  fatty  density.  This  is  tru(>  for  example 
along  the  margins  of  the  ascending  and  descending  colon  whei-e  the  properitoneal 
and  I'etmperitoneal  fal  fuse  and  become  continuous  at  the  i)eritoneal  reflections. 
Hollow  mobile  viscera  in  contact  with  each  other  are  practically  always  sepa- 
lated  by  a  thin  layer  of  fat.  Theic  is  no  fat  lin(>  b(>tween  the  gall  bladder  and  the 
li\  er.  There  is  often  considerable  fat  in  the  iliac  fossae,  in  the  lateral  walls  and  in 
the  floor  of  the  pch  is,  aiound  the  kidneys  and  adrenals,  and  in  the  subhepatic 
and  subdiaphragmatic  icgions.  Ordinarily,  the  only  indication  of  the  presence 
of  these  fatty  collections  or  deposits  is  the  \  isualization  of  adjacent  viscera 
of  water  density.  Th(>  iioinial  fat  in  the  abdominal  cavity  is  cjuite  homogeneous, 
that  is,  the  interlobular  comicctixc'  tiss\i(>  sei)ta  are  rarely  evident.  When  an 
area  containing  fat  shows  gross  int(>rlacing  septa  oi-  soft  tissue  strands,  this  is 
indicative  of  neoplasm  (f'ig.  17),  edema  or  inflammatory  change  (Fig.  18). 
it  might  be  noted  that  the  amount  of  abdominal  fat  and  the  development  of  the 
omentum  is  less  in  children  and  therefore  the  delineation  of  intraperitoneal 
viscera  in  this  age  group  is  more  difhcult. 

Of  greater  importance  from  a  ladiographic  point  of  view  than  the  abdominal 
fat  within  the  peritoneal  cavity  is  the  presence  of  gas  within  the  lumen  of  the 
gastrointestinal  tract.  There  is  a  considerable  amount  of  experimental  informa- 
tion as  to  the  source  of  gas  within  the  gastrointestinal  ti  act  but  unfortunately 
much  of  this  does  not  apply  to  the  phy.siological  state  (5).  \\v  enters  the  stomach 
normally  during  swallowing  and  no  doubt  .some  of  this  air  enters  the  small  bowel. 
Air  introduced  directly  into  the  small  l)owel  may  reach  the  colon  in  about 
fifteen  minutes.  The  average  normal  amount  of  gas  in  the  gastrointestinal  tract 
is  said  to  be  about  115  cubic  centimeters  (6).  It  has  been  .said  that  10  liters  of 
gas  are  formed  in  the  gastrointestinal  tract  daily  but  that  ten  to  twenty  times 
more  gas  is  al)soiiie(l  from  the  intestinal  tract  than  leaves  via  the  rectum  (7). 
\o  collection  of  gas  in  the  gastrointestinal  tract  can  be  considered  to  be  fixed  in 
composition  unless  e(iuilibiium  with  the  blood  gases  in  terms  of  the  individual 
partial  pressures  has  l)een  achieved.  As  a  result,  the  composition  of  swallowed 
air  is  changed  as  it  approaches  equilibrium  with  capillary  and  venous  blood  (8). 
Most  of  the  gas  formed  within  the  gastrointestinal  tract  consists  of  carbon 
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dioxide  produced  by  interaction  of  gastric,  pancreatic  and  .small  bowel  secretions 
but  this  gas  does  not  appear  as  gi'oss  collections  within  the  small  bowel  since 
it  remains  in  solution  and  is  promptly  absoi'bed  into  the  blood.  It  would  appear 
that  under  normal  circumstances  nuich  of  the  gas  which  is  seen  in  the  colon  and 
in  some  cases  in  the  distal  ileum  is  produc(>d  locally  as  a  result  of  bacterial  action. 
I'Vrmentation  of  one  gram  of  cellulose  will  produce  moi-e  than  'AOO  cubic  centime- 
ters of  gas  (7).  In  addition  to  carbon  dioxide,  methane  and  hydrogen  are  pro- 
duced by  bacterial  action.  Ammonia  and  hydrogen  sulphide  are  produced  in  the 
colon  as  a  result  of  bacterial  action  on  protein  residues.  These  "foreign"  gases 
are  not  normally  present  in  significant  (juantity  in  the  ti.ssues  or  the  blood  and 
are  only  slowly  absoi'bed  into  the  blood  stream.  Their  local  production  within 
the  lumen  of  the  bowel  therefoie  represents  a  relative  vacuum  in  terms  of  the 
oxygen,  nitrogen  and  carbon  dioxide  normally  present  within  the  tissues.  These 
normal  gases  must  therefore  lea\e  the  tissues  to  eiitei'  the  collection  in  an  effort 
to  establish  ec}uilibrium  of  the  partial  pressures.  In  other  words,  the  foreign  gases 
produced  within  the  colon  ha\-e  a  "i)riming"  action  which  causes  the  normal 
gases  to  enter  the  bowel  (5).  With  the  exception  of  caibon  dioxide,  these  gases 
move  relatively  slowly  so  that  most  of  the  dilution  of  foreign  gases  which  occurs 
within  a  short  period  of  time  is  due  to  the  addition  of  caibon  dioxide.  It  is 
unlikely  that  any  gas  collection  in  a  contractile  \'iscus  such  as  the  bowel  can  be 
in  true  or  permanent  eciuilibrium  despite  the  fact  that  its  composition  may  have 
become  identical  witli  the  blood  gases.  This  is  due  to  the  physical  circum.^tance 
that  the  pressure  within  a  gas  collection  in  the  lumen  of  the  bowel  is  gi-eater 
than  atmospheric  pressure  by  the  increment  contributed  by  cont I'action  and 
tension  in  the  wall  of  the  vi.scus  itself.  Therefore,  except  lor  the  '■i)riniing" 
mechanism,  under  normal  circumstances  no  huge  volume  of  gas  enters  the  gas- 
trointestinal tract  by  diffusion  from  the  tissues  oi-  l)lo()d.  Under  abnormal  cir- 
cumstances, however,  for  example,  a  closed  loop  obstruction,  a  large  quantity 
of  gas  may  enter  the  bowel  from  the  blood. 

The  bulk  of  the  gas  seen  in  the  colon  in  mechanical  large  bowel  obstruction 
comes  from  the  blood  (i)).  During  the  course  of  an  inti-avenous  or  retrograde 
pyelogram,  gas  often  appears  in  the  stomach,  small  bowel  and  colon  (juite 
promptly  (10).  This  apparently  is  related  to  relaxation  of  the  bowel  which 
may  occur  during  these  procedui'es  (11).  It  would  apjjear  therefore  that  active 
relaxation  of  the  })owel  wall  is  the  mechanism  which  serves  to  suck  gas  from 
the  blood  into  the  lumen  of  the  lx)wel.  Moreover,  if  function  is  distuibed  locally, 
gas  may  diffuse  from  the  tissues  into  the  l)owel  lumen.  This  has  been  demon- 
strated for  example  by  the  injection  of  ethyl  alcohol  into  the  mesentery  of  the 
small  bowel  (12).  When  this  is  done,  a  short  segment  of  the  adjacent  bowel 
may  distend  with  gas  and  peristaltic  activity  in  the  adjacent  segments  may  dis- 
appear or  decrea.se.  The  difTusion  of  gas  into  the  lumen  of  the  bowel  need  not 
be  related  to  any  change  in  blood  flow\  It  has  been  demonstrated  that  occlu- 
sion of  the  mesenteric  arteries  with  or  without  occlusion  of  the  mesenteric 
veins  will  also  result  in  a  large  amount  of  gas  appearing  in  the  lumen.  I'nder 
these  abnormal  circumstances,  the  normal  respcMise  of  the  bowel  wall  to  an  in- 
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crease  in  intraluminal  pressure,  that  is,  a  disproportionate  increase  in  the  tension 
in  the  wall,  is  disturbed  so  that  a  small  increase  in  intraliuiiinal  pressure  produces 
excessive  relaxation  of  the  wall  and  eciuilibrium  can  only  be  approached  by  the 
entrance  of  gas  into  the  lumen.  This  type  of  abnormal  response  of  the  bowel 
wall  is  the  physiological  mechanism  underlying  the  appeai'ance  of  a  paralytic 
ileus  whether  diffuse  or  localized  ("sentinel  loop").  When  a  segment  of  bowel 
loses  its  contractility  oi'  cannot  collapse  because  of  the  presence  of  a  rigid  lesion 
such  as  a  carcinoma,  fluid  or  gas  or  a  combination  of  hoih  must  fill  the  involved 
segment.  Since  fluid  is  oi'dinai'ily  absorbed,  it  is  more  likely  that  gas  rather  than 
fluid  will  persist  in  such  a  rigid  area.  Hecause  of  the  non-contractile  nature  of 
the  wall,  for  example,  of  a  carcinoma,  tension  within  the  wall  does  not  contribute 
to  the  pressure  of  the  gas  within  the  lumen  of  the  involved  segment  and  a  true 
])ermanent  etiuilibrium  may  be  reached.  Moreover,  motor  or  peri.staltic  activity 
proxinial  io  a  non-contractile  or  rigid  segment  can  create  suHici(>nt  momentum 
to  .-^(luirt  fluid  thi'ough  the  area  which  may  nevertheless  icmain  filled  with  gas. 
If  a  cul-de-sac  such  as  a  di\  ('rticulum  occurs  in  the  main  cour.se  of  the  stream, 
fluid  and  gas  are  likely  to  persist  within  it.  A  large  tliverticulum  camiot  contract 
completely  to  expel  its  contents.  Another  typ(>  of  cul-de-sac  which  will  retain 
fluid  and  gas  is  a  postoperat  i\'e  blind  end  in  which  normal  peristaltic  activity 
is  in  the  incoi'rect  directidu  to  induce  (Mnptying. 

The  fact  thai  gas  often  ajipears  and  persists  in  a  di.seased  .segment  of  bowel 
is  of  great  importance  in  the  roentgen  diagnosis  of  intrinsic  lesions  of  the  gastro- 
intestinal ti'act  from  simjjle  films  of  tlu>  abdomen.  A  pei'sistent  local  collection 
of  gas  indicates  eith(>r  local  obstruction  or  local  paresis  if  the  area  is  dilated,  or, 
if  narrowetl,  local  fixation  or  rigidity.  It  is  surprising  how  often  a  neoplasm,  for 
example,  of  the  small  bowel  remains  persistently  evident  by  gas  within  the  lumen 
of  the  tumor.  Moreover,  the  iriimediately  adjacent  portions  of  the  bowel  on 
each  side  of  the  relatively  I'igid  area  may  also  retain  gas  as  \v(>ll. 

The  caliber  of  a  particulai'  segment  of  bowel  containing  gas  or  fluid  or  both 
will  depend  not  only  on  the  I'esponse  of  the  bowel  wall  to  changes  in  intraluminal 
])ressure  but  also  on  the  i)i'essure  with  which  the  contents  are  introduced.  It  will 
tlepend  also  on  the  length  of  the  segment  undergoing  filling  as  related  to  the 
volume  of  the  contents  being  introduced  {]'■)).  Segmental  closures  are  produced 
by  local  contractions  which  occui'  I'egularly  and  periodically  throughout  the 
small  and  large  bowel.  I'lider  physiological  circumstances,  the  strength  of  such 
a  local  contraction  is  limited  (14)  and  therefore  the  degree  of  distension  which 
can  be  achieved  proximal  to  such  a  contraction  is  also  limited.  In  the  presence 
of  a  mechanical  obstruction,  it  is  the  forceful  peristaltic  activity  proximal  to  the 
site  of  obstiuction  which  creates  excessive  intraluminal  ])i'essure  and  excessive 
dist(>nsion.  Secretions  and  gas  entering  the  lumen  of  the  bow(>l  in  order  to  es- 
tablish e(iuilibrium  may  also  produce  marked  increa.se  in  intraluminal  pressure 
if  mechanical  obstruction  is  ])re.sent.  Normally  it  is  rare  to  find  any  region  of 
maiked  distension,  discrete  or  diffuse,  within  the  course  of  the  gastrointestinal 
tract.  Any  huge  (liscr(>t(>  collection  of  gas  is  therefore  likely  to  be  within  a  diver- 
ticulum or  a  blind  end  or  to  lie  outside  of  the  bowel  (Figs.  H)  it  20).  The  physio- 
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l()f2;ical  pressures  ai'c  simply  not  great  enough  and  the  segmental  ('()ntract ions 
not  powerful  enough  to  pi'oduce  or  maintain  marked  distension  of  the  intact 
l)o\vel.  If  abnormally  high  pressui'cs  are  a\ailal)le,  and  the  howel  wall  is  intact, 
distension  will  he  unifoi'in  within  the  linnis  fixed  l)y  unyielding  anatomical 
structures.  If  th(>  howel  wall  is  diseased,  distension  may  occur  with  little  or  no 
inei'ease  or  an  actual  diminution  in  intraluminal  i)ressure  and  a  "flabhy"  ap- 
pearance is  likely  to  result. 

Intrinsic  lesions  of  the  gasti'ointestinal  tract  e\ce])t  for  obstruction  or  cul-de- 
sac  formation  I'ai'ely  ])roduce  local  abnormal  distension  or  dilatation  of  a  discrete 
segment.  Occasionally,  an  excax  ating  oi-  peneti'ating  carcinoma  or  a  lymi)hosar- 
coma  may  be  associated  with  a  local  increase  in  caliber  at  the  site  of  the  tumor. 
Intrinsic  disease  of  the  bowel  on  an  inffanmiatory  basis  or  due  to  \ascular  or 
functional  disturbances  may  pi-oduce  local  dilatation  but  these  are  in  the  nature 
of  a  paralytic  ileus  of  segmental  nature.  Most  of  the  lesions  of  clinical  interest 
produce  a  diminution  in  caliber  oi- at  least  local  deci'eased  distcMisibility.  In  other 
words,  the  bowel  lumen  is  ordinarily  nai'rowed  as  a  result  of  inti'insic  disease  oi' 
does  not  distend  to  the  normal  degree  in  response  to  the  i)hysiological  intra- 
luminal ])ressuie.  .Vt  fir.st  sight,  this  would  apj^ear  to  be  unfortunat(>  if  our 
purpose  is  to  recognize  these  l(>sions  on  simple  films  of  the  abdomen  since  it 
might  appear  that  the  normal  stomach  or  bowel  could  ha\-e  any  calilx'i'  fi'om 
zero  to  an  upper  noi'mal  limit.  The  bict  of  the  mattei-  is  that  thci'e  is  a  lower  limit 
to  the  calibei-  of  the  lumen  din'ing  filling  or  emptying.  The  stomacli  or  a  seg- 
ment of  small  or  lai-ge  bowel  does  not  noi'inally  i-emain  "slightly  open."  Tliis 
arises  from  the  fact  that,  as  int I'aluminal  pi-essure  is  decreased  and  the  caliber 
diminishes,  active  conti'action  in  the  bowel  wall  nnist  increase  ( I'ig.  21  ).  .\s  the 
diameter  diminishes,  a  ci'itical  point  is  I'eached  at  which  pi-ompt  collapse  to  a 
completely  empty  .state  will  occur.  This  may  be  I'efei'i-ed  to  as  the  "critical 
closing  diameter."  In  a  similai-  bishion,  when  intraluminal  ])ressui-e  within  a 
closed  segment  of  bowels  is  inci-eased,  a  point  is  r(>ached  at  which  the  lumen  will 
abruptly  open  to  a  diameter  chai'actei'ist ic  of  the  paiticulai'  part  of  the  bowel 
under  study,  that  is,  there  is  a  "critical  opening  i)i'essure"  (1.")).  .\s  the  pressure 
within  such  a  segment  is  fui-thei-  inci-eascd,  the  calil)er  will  slowly  increa^^e  until  a 
limit  is  reached  at  which  ])ei-foi'al  ion  will  occui'.  During  distension,  the  tension 
in  the  wall  inci-(>ases  at  a  rate  (lis])ropoit ionat e  to  the  increas(>  in  the  calii)ei-  of 
the  bowel  desi)ite  the  fact  that  the  muscle  in  the  wall  is  undergoing  i-elaxation. 
Tliis  type  of  incomi)lete  oi'  controlled  oi'  gi-aded  relaxation  in  i'es]iiinse  to  in- 
iTcases  in  int I'alunnnal  pressui'c  is  a  i)hysiological  i)henoinenon  deiiendcait  on  an 
intact  neuronniscular  apparatus  and  is  designated  as  stress  or  recepti\'e  relaxa- 
tion (Hi).  A  i-esponse  of  this  chaiacter  which  is  entirel\-  different  from  the  phe- 
nomena seen  din-ing  distension  of  an  inanimate  elastic  container,  is  essential  if 
marked  changes  in  caliber  with  small  changes  in  int  i-aluminal  pressure  are  to  be 
a\-oided.  From  the  point  of  \  iew  of  our  present  discussion,  th(>  impoilant  feature 
of  this  normal  response  is  the  conclusion  that  a  segment  with  an  unchai-acteris- 
tically  small  or  narrow  lumen  cannot  occur  normally  unless  it  is  a  transient 
phase  during  filling  or  emptying.  Diameters  less  than  a  "characteristic"  diameter 
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are  unstable.  The  radiologist  is  well  acciuainted  with  the  characteristic  caliber 
of  the  various  portions  of  the  fiastro-intestinal  tract  from  long  experience  with 
it  under  a  variety  of  circumstances. 

In  any  segment  of  the  gastrointestinal  tract  which  contains  gas,  there  is  u.su- 
ally  some  li(|uid  oi'  solid  content  as  well.  The  pattern  s(>en  on  a  film  of  the  abdo- 
men will  therefoic  depend  not  only  on  the  (luantity  of  gas  but  the  amount  and 
natuic  of  the  other  content  as  well.  Specific  patterns  as  seen  in  the  stomach, 
small  bowel  and  colon  are  described  under  the  separate  sections  devoted  to 
these  areas.  Several  i)rinciples  of  general  application,  ho\vc\-er,  will  be  noted 
here.  If  fr(>e  exchange  of  Huid  and  gas  is  possible,  the  gas  will  ri.^c  to  the  highest 
portion  of  the  viscus  as  the  result  of  the  action  of  gra\'ity.  The  segment  con- 
taining gas  will  also  i-ise  as  far  as  adjacent  vi.-^cei-a  or  attachments  to  adjacent 
structiu'es  will  permit.  However,  if  the  \  iscus  containing  fluid  and  gas  does  not 
li(>  in  a  single  plane  but  is  bent  oi'  has  a  curved  couri^e,  more  than  one  fluid  level 
may  be  present  (Fig.  22).  This  will  be  due  to  the  formation  of  a  water-trap, 
if  the  viscus  is  curved  downwai'ds,  or  an  air-ti-ap  if  th(>  viscus  is  curved  upwards. 
I'Acept  in  the  stomach,  free  exchange  of  fluid  and  gas  over  a  long  segment  is 
not  present  noinially  because  of  the  characteristic  segmentation  or  compart- 
mentation  in  both  the  small  and  the  large  bowel.  However,  when  continuous 
distension  of  a  segment  of  considei-al)le  length  is  present  as,  for  example,  in 
obstruction  or  ihnis,  trapi)ing  of  gas  or  fluid  collections  may  play  an  important 
role  in  the  distribution  of  these  materials  and  therefore  in  the  pictuie  seen  on 
roentgen  examination.  Within  the  limits  of  physiological  pi-essni'es,  not  only 
may  the  fluid  he  considered  lo  be  incom])i-essible,  but  t  he  gas  as  well.  Xo  es.sential 
change  in  the  volume  of  the  gas  within  the  gasi  roini est  iiial  tract  will  occur 
with  the  i-elati\-ely  minor  changes  in  pr(>ssure  that  occur  either  normally  or  in 
the  presence  of  obstruction.  Since  the  pressure  within  a  continuous  collection  of 
gas  is  uniform,  such  a  gas  collection  serves  as  a  useful  icientgenological  tool  for 
.studying  normal  distensibility.  It  must  be  emphasized,  liowe\  er,  that  tlie  appar- 
ent free  (>xchang(>  of  fluid  and  gas  und(>r  the  influence  of  gravity  reciuires  simul- 
taneous activ(>  adaptation  of  ihe  wall  of  the  \iscus  to  the  changes  in  pressure 
hydro.statically  produced.  The  changes  in  caliber  and  configuration  produced 
by  changes  in  position  aic  determined  by  the  physiologic  resi)on.se  to  the  hydro- 
static effects. 

When  a  considerable  amount  of  both  fluid  and  gas  is  present  in  the  stomach 
or  in  a  rather  lengthy  .segment  of  small  bowel,  the  gas  appears  as  a  continuous 
column  floating  on  the  fluid.  The  width  of  th(>  gas  cohunn  will  depend  on  the 
height  of  the  fluid  relati\'e  to  the  total  diameter  of  the  segment.  If  the  gas  occu- 
pies one-half  or  more  of  the  total  diameter,  the  gas  colunni  will  extend  to  the 
periphery  of  the  region,  ^^'ith  more  fluid  and  less  gas,  the  gas  colunni  becomes 
relatively  narrow  but  contiinies  to  occupy  the  mid-portion  of  the  segment 
since  this  is  ordinarily  its  highest  part.  Moreovei-,  with  normal  bowel  content, 
the  holders  of  the  gas  column  will  parallel  the  actual  borders  of  the  bowel  whether 
these  are  straight  or  bent.  With  all  degrees  of  filling,  the  border  of  the  gas  column 
is  a  faithful  reproduction  of  the  inner  aspects  of  the  wall  since  the  normal  fluid 
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content  of  the  stomach  and  small  bowel  "wets"  the  mucosa  very  well.  In  other 
words,  normal  contents  have  a  marked  capillaiv  attraction  foi'  normal  mucosa. 
This  attraction  is  j>;reater  than  would  exist  it  llic  contents  were  simply  plain 
water  (jr  a  hariuni-watcr  mixture.  This  capillary  attraction  is  another  name  for 
the  surface  tension  cficcts  which  determine  the  configuration  of  collections  of 
gas  adjacent  to  fluid  and  l)owcl  wall.  A  gas  column  floating  on  fluid  in  any  ex- 
tended segment  not  only  outlines  the  bowel  margin  along  its  sides  but  also  at 
each  end.  The  ends  of  such  a  column  may  be  determined  by  physiological  or 
pathological  closure  or  may  result  fntm  the  fact  that  the  level  of  the  filled  seg- 
ment has  become  more  dependent  and  therefore  completely  filled  with  fluid. 
The  fact  that  the  end  of  a  gas  column  is  floating  on  fluid  can  often  be  I'ecog- 
nized  by  a  tapering  conflguration  (Fig.  23)  and  the  continuation  of  a  broad, 
homogeneous  density  in  the  course  of  the  bowel.  The  exact  conti<iuration  under 
these  circumstances  will  depentl  on  the  degree  ot  acutcncss  of  the  angulation 
at  the  junction  of  the  completely  filled  and  partially  filled  segments  as  well  as  its 
exact  direction. 

If  only  small  fiuantities  of  gas  are  present  within  a  fluid-filled  segment,  they 
will  appear  as  small  floating  l)ubbles  which,  in  general,  do  not  have  a  circular 
configuration  but  rather  fill  out  the  various  crevices  within  the  mucosal  .surface. 
To  some  degree,  this  is  in  contrast  to  bubbles  or  gas  collections  floating  on  a 
barium-water  suspension  which  may  have  a  shape  independent  of  the  adjacent 
l)iiwel  wall  (Fig.  24).  Xunierous  small  bubbles  are  rarely  seen  immediately 
adjacent  to  each  other  since  they  ordinarily  fuse  to  form  a  single  contimious 
column  of  gas  because  of  surface  tension  effects.  A  small  collection  of  gas  in 
the  small  bowel  has  a  characteristic  crenated  or  flutetl  appearance  because  of 
the  numerous  folds  ordinarily  present  in  this  area  (Fig.  25).  If  the  lumen  is 
wider  and  the  collection  of  gas  larger,  the  wall  is  smoother  although  residual 
^•alvulae  conniventes  remain  e\'ident.  Occasionally  a  gas  collection  within  the 
small  bowel  may  show  a  rather  bizarre  configuiat  ion  related  to  the  marked 
twisting  and  turning  of  normal  loops  of  small  bowel  or  as  a  result  of  extrinsic 
l)rcssure  by  adjacent  loops.  A  small  gas  collection  in  the  colon  normally  does 
Mot  represent  a  l)ul)l)le  floating  on  fluid  since  the  contents  of  the  colon  are  re- 
l:iti\  ely  solid  (in  the  absence  of  cathartics  etc.).  A  bubble  in  the  colon  therefore 
completely  fills  a  portion  of  a  haustrum  and  shows  a  rather  sharply  demarcated 
uiiseptated  margin  (Fig.  2(1).  Obviously  mottled  contents  within  which  nu- 
merous small  bubbl(>s  are  caught  are  abnormal  both  in  the  stomach  (Fig.  27) 
;iii(l  in  the  small  bowel.  On  the  right  side  of  the  colon  a  mottled  appearance  of 
the  contents  is  characteristic  of  the  fecal  material.  A  .somewhat  .similar  appear- 
ance may  be  produced  l)y  gas  tiapped  in  gauze  or  i)acking  material  (Fig.  28). 
( ias  bubbles  caught  in  tissue  such  as  the  wall  oi  the  bowel  (I'lg.  29)  or  in  the 
retroperitoneal  space  usually  have  a  di.screte  character  and  are  sejiarated  from 
each  other  by  soft  tissue  septa.  Bubbles  lying  within  the  interstitial  tissues 
may  be  circular  in  configuration.  If  the  gas  lies  in  a  tissue  plane  (Fig.  30)  or  a 
l)lood  vessel  (Fig.  31),  the  gas  will  appear  as  a  streak  or  a  tubular  .shadow.  Gas 
apijearing  as  thin  lucent  streaks  may  also  be  occasionally  seen  in  fissures  within 
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Ijiliary  calculi  (Fig.  ;{2).  A  faintly  lucent  line  oi'  streak  which  represents  serosal 
fat  or  fat  within  muscle  planes  can  ordinarily  he  distinguished  from  a  linear  gas 
collection  without  difficulty  because  of  its  relati\-ely  lesser  lucency.  There  is 
ordinarily  no  difhculty  in  recognizing  gas  within  a  \'iscus  which  is  not  part  of 
the  gastrointestinal  tract  such  as  llic  hiliai'v  1i'(>e  or  the  gall  bladder,  the  urinary 
bladder,  pelvis  or  lu-eter  (l'"ig.  iSo^  or  gas  in  the  reti'oi^eritoneal  space  (Fig.  'M). 
With  the  patient  recumbent,  gas  free  in  the  ])eritoneal  ca\  ity  may  be  recognized 
by  the  fact  that  the  outer  bordeis  of  th(>  colon  and  the  small  bowel  are  clearly 
delineated  (Fig.  iio).  Occasionally,  lio\ve\ cr,  gas  may  be  trapped  within  the 
peritoneal  cax-ity,  for  example,  by  the  falciform  ligament  (17)  (Fig.  'M))  and 
ci'cate  confusion  in  interpreting  gas  shadows. 

From  a  physical  point  of  view,  the  hollow  viscera  may  be  considered  as  elastic 
containers  which  ai(>  goxcrned  not  only  by  anatomical  and  physiological  specific 
characteristics  but  also  by  general  physical  laws  (IS,  1(1).  For  example,  at  any 
steady  the  law  of  Laplace  (Fig.  87)  must  b(>  fulfilled  do).  This  law  states 

the  relationshij)  which  must  exist  between  the  pressure  within  the  container, 
the  ]iressure  outside  the  container,  the  diameter  of  the  container  and  the  tension 
in  the  wall.  It  is  the  dilTerence  between  the  pr(>ssur(>  inside  and  the  pressure 
outside,  that  is,  tlH>  '"transnun-al  pressure",  which  is  the  force  which  serves  to 
maintain  distension.  The  change  in  pressure  across  the  bounding  surface,  the 
wall  of  the  bowel  foi-  e\ami)le,  dep(>nds  not  only  on  the  tension  in  the  wall  but 
also  on  the  shape  of  the  surlace.  For  a  gi\'en  tangential  tension  or  hoop  stress  in 
the  wall  and  a  giv(>n  diameter,  the  dilTerence  in  pressuic  across  the  wall  of  a 
spherical  container  is  twice  that  across  ;i  cylindrical  container.  This  arises  be- 
cause of  the  double  cin'\'ature  of  a  sphei(>.  The  tension  in  a  longitudinal  direction 
in  such  a  cylinder,  howe\er,  would  eciual  the  tension  in  the  wall  of  the  sphere. 
Along  the  cour.se  of  a  uniformly  distended  segment  of  bowel,  the  longitudinal 
tension  nmst  b(>  unifoim  unless  there  is  a  local  point  of  fixation  of  either  ex- 
trinsic or  intrinsic  origin.  These  points  of  fixation  may  be  in  the  nature  of  struts 
produced  by  segmental  contractions  or  anatomical  features  of  a  fixed  nature. 
If  the  volume  of  a  (list(Mided  segment  or  \-i.scus  is  not  permitted  to  change  and 
if  the  nui.scle  in  its  wall  were  to  relax  spontaneously,  the  configuration  would 
have  to  change  in  the  direction  of  a.ssuming  a  moi'c  splieiical  shape.  If,  however, 
the  mu.scle  should  contiact  instead  of  relax,  the  configuration  must  approach 
a  flatter  or  cylindrical  configuration  oi'  the  intraluminal  i)ressure  must  rise.  If 
the  distended  .•segment  is  sphcM-ical  and  fixed  in  sha])e,  and  if  the  nuiscle  were  to 
relax,  the  volume  cannot  remain  constant  but  additional  g:is  oi-  fluid  must 
enter.  While  these  physical  relationships  may  not  be  of  gi'eat  pi'actical  impor- 
tance at  pi-eseiit,  they  are  noted  because  the\-  are  basic  for  the  undei-.standing 
of  the  conligui  at  ions  assumed  by  the  \  ai-ious  poi'tions  of  the  gastrointestinal 
tract.  Under  normal  circumstances,  intraluminal  pressure  does  not  differ  a 
great  deal  throughout  the  gastrointestinal  tract.  Under  resting  conditions  it 
measures  between  five  and  ten  centimeters  of  wat(>r.  Moreover,  in  the  recumbent 
position,  inti-aperitoneal,  that  is,  extrinsic  pre.s.sure  on  the  hollow  viscera,  is  not 
very  diffei'ent  thi'oughout  the  abdominal  cavity  amounting  to  about  five  centi- 
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meters  of  water  (20).  With  the  patient  erect,  iiitra-ubdomiiial  pressure  is  some- 
what greater  in  the  lower  portion  of  the  abdomen  because  of  hydrostatic  effects. 
However,  since  hydrostatic  pressures  are  applied  both  internally  and  externally, 
they  are  not  of  great  importance  in  determining  the  transmural  or  distending 
pressure.  Other  things  being  e(|ual,  therefore,  the  caliber  of  a  particular  loop  of 
small  bowel  is  independent  of  its  position  in  the  abdomen.  It  is  of  interest  that 
the  haustral  pattern  of  the  colon  is  a  \'ery  suitable  design  to  permit  fine  adjust- 
ments of  configuration  to  changes  in  intraluminal  pressure.  The  individual 
haustra  can  adapt  their  local  (•ur\'atures  to  pressure  changes  without  affecting 
the  calil)er  of  the  central  channel.  Because  of  the  variety  of  contents  of  this 
portion  of  the  gastrointestinal  tract  and  the  large  number  of  segmental  con- 
tractions, such  fine  adjustments  appear  to  be  essential  in  this  area. 

Several  other  technical  principles  must  be  mentioned  because  they  are  of 
importance  in  the  interpretation  of  simple  films  of  the  abdomen.  A  common 
effect  seen  in  radiography  is  the  appearance  of  a  white  boidei-  whenever  a 
markedly  lucent  zone  is  present  immediately  adjacent  to  a  dense  area  (Fig.  24). 
This  border  zone  is  thin,  one  or  two  millimeters  in  width,  and  foi  nis  the  boundary 
between  the  lucent  and  dense  regions.  This  zone  is  in  the  nature  of  a  radiographic 
artefact  and  does  not  represent  an  anatomical  structure.  It  has  sometimes  been 
explained  on  the  basis  that  it  icpresents  an  optical  illusion  but  physical  factors 
may  also  play  a  role.  At  any  rate  such  a  thin  white  border  is  often  seen  adjacent 
to  a  gas-filled  viscus  and  should  not  he  mistaken  for  the  full  thickness  of  the 
bowel  wall.  When  a  septum  is  seen  tra\ersing  the  gas  column  in  the  small  l)owel 
or  colon,  this  of  course  is  not  an  indication  that  it  completely  divides  the  lumen. 
In  most  such  instances,  the  actual  opening  in  the  septum  cannot  be  visualized. 
The  fact  that  a  septum  is  circumferential  in  nature  is  indicated  by  indentations 
on  each  profile  at  the  same  trans\erse  le\el.  Completely  circumferential  septa 
are  ordinarily  ciuite  flat  and  plane.  However,  on  a  radiograph,  they  may  appear 
to  be  curved  or  show  an  arcuate  configuration.  This  indicates  that  the  circum- 
ference has  been  projected  and  that  the  plane  of  the  septum  foinis  an  angle 
with  the  x-ray  beam.  Since  the  septa  are  ordinarily  perpendicular  to  the  bowel 
wall  itself,  such  a  curved  projection,  for  example,  of  haustral  maikings,  in- 
dicates an  obhque  course  of  the  bowel  in  relationship  to  the  plane  of  the  film. 
When  adjacent  septa  in  a  segment  over  a  relatively  short  distance  change  their 
projected  configuration  or  overlap,  this  indicates  that  the  bowel  segment  is 
tortuous.  The  large  variety  of  septal  projections  seen  in  the  course  of  the  colon 
particularly  on  the  right  side  is  related  to  these  projection  phenomena  and  can 
be  extraordinarily  complicated  because  of  the  trifoliate  nature  of  the  haustral 
septa. 
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Fig.  1.  The  fat  intervcniiis  hct\v(>(>n  tlu'  muscular  jilancs  of  tlic  ahdouiinal  wall  (arrow)  is  manifes 
by  thill  lucent  lines.  Th(>  fat  lateral  to  the  asccndinji;  colon  is  ])roi)eritoneaI  fat  reflected  reti-operitonca 


Fig.  2  (left).  Pron(\  The  lateral  limits  of  the  jaei-itoneal  ca\'ity  are  InHjuenth'  well  seen  by  contrast 
the  fat  in  the  iliac  fossae  (between  arrows).  The  inferior  extent  of  tlie  ])eiitoneal  cavity  is  located  a 
the  periphery  of  the  small  bowel  loops  lyin^  within  tlie  pelvis. 

Fig.  3  {right).  A(iueous  contrast  material  entered  the  peritoneal  cavity  during  splenoportogr 
outHnes  the  lateral  border  of  the  peritoneal  cavity  (arrows).  Note  that  the  lateral  half  of  the  iliac  fj3»' 
lies  outside  of  the  peritoneal  cavity. 
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ig.  4  {left).  Fluid  filled  loops  of  small  bowel  make  ii])  the  densities  (icciipx  mi;  tin'  h  it  lumbar  gutter, 
loop",  convexit}-  inferiorly,  is  faintly  evident  (between  inrows)  above  tlic  iliai-  crest.  The  medial 
%\n  of  this  loop  appears  to  flatten  an  adjacent  ,t;as  collection  in  tbe  small  bowel  (medial  arrow).  The 
ral  margin  extends  behind  the  colon  to  the  abdominal  wall.  Note  that  the  outer  contours  of  the 
ending  colon  ean  be  hiintly  traced  o\-ei-  a  considei-able  distance.  The  redundant  nuicosa  in  the  eol- 
3d  empt\'  colon  (evacuati'jn  film  aftei-  bai'ium  enema)  conti'ibutes  moic  than  half  of  tiie  o\Trall 
ler. 

ig.  5  {rigid).  A  loop  of  sif>;moid  (arrow)  eontaininy;  some  fecal  material  is  seen  "on-end"  and  therefore 
!ars  unusuallx-  dense.  The  adjacent  .sey,nients  which  lie  pai-allel  to  tiie  frontal  jilane  ai'e  only  faintly 
:ated. 
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fi.  The  configuration  of  the  inferior  surface  of  the  hver  (arrows)  is  clearly  indicated  In-  subhepatic 
iiti  rx  ening  between  the  liver  and  the  hepatic  flexure.  (An  ileo-transverse  colostomy  is  present). 
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Fig.  10.  Till'  infcridi-  and  inodial  niariiiiis  of  tlii'  fiall  hladdi'r  (arrows  on  no;ht)  are  delineated  agai 
adjacent  fat.  Pri'|)cl\-ic  fat  (arrows  on  left)  within  the  kidney  is  demonstrated  by  lucent  areas  adjaci 
to  the  oiiacificd  pehcs.  The  perirenal  fat  is  lai'^e  in  amount  i)articularly  aroiuid  the  lower  poles.  N 
that  there  is  no  fat  line  between  the  liver  and  gall  bladder. 


Fig.  11.  A  large  amount  of  fat  (arrows)  is  present  between  the  spleen  and  the  diaphragm.  The 
phragm  is  clearly  delineatetl  by  fat  below  and  air  above. 
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i;-'.  12  (left).  Fat  outlines  tho  inferior  and  medial  aspect  of  tlie  left  dome  of  the  diaijliraf^m  (ui)])er 
\\  '  I  he  outhne  of  tlie  bladder  is  eonijiletelv  delineated  hv  surroundiiifi  fat  (lower  arrows).  Through- 
tin  ;il.di)iiii'ii.  tlieiv  nrc  taint  irregular  lui'ent  areas,  most  oi  which  are  due  to  fat.  Note  that  tlie 
ill  di  ii>it\-  nl  the  niid-|)oi-tion  ot  the  alxlomeii  is  not  greativ  different  from  the  flanks  despite  its 
Irr  tliickiir~>.  (I'noct  s  disease  is  pivsent  m  the  pel\-is). 

.fi.  I;{  ini/hli.  \  ivtrnpeiitniieal  hematoma  ha>  icplaced  and  dis])laced  retroperitoneal  fat  (arrows) 
i  thr  flank. 
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Fig.  14.  Huffc  rctroiici-itoiical  lipoma. 

Fig.  14A  (left).  The  al^scnce  of  gas  shadows  fi-oin  the  uppci'  rijilit  abdomen  is  striking.  The  fact  ths 
the  licpatic  fJcxurc  and  ])roximal  transverse  colon  are  markedly  displaced  (arrows)  is  not  as  obviou 
There  is  no  remarkable  increase  in  density  on  the  right  side  and  the  kidney  and  psoas  margms  are  clearl 
evident.  (Opacjue  material  is  present  in  the  I'ight  l)uttockj. 

Fig.  14B  (right).  The  marked  displacement  of  the  colon  is  clearly  evident  during  barium  filling.  Tl 
huge  mass  is  remarkably  lucent. 
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Fig.  15.  A  globular  lucent  shadow  is  seen  in  the  pelvis  surruonded  bv  a  thin  ca]3sule  (arrows).  With: 
its  lower  portion,  there  are  calcific  deposits  which  ivsemble  al>orti\-e  t<vth.  This  appearance  is  charactei 
istic  of  a  dermoid  cyst  of  the  ovary. 
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!Fig.  16  il<fl).  A  >liar|)  tliin  black  line  (aiTows)  wliich  is  too  In. cut  lor  fat  is  >rcu  al.o\c  (lie  <  i(-t  of  tlie 
jum.  All  otlirrw  iM'  pooiiy  (Icinarcatcd  driisc  area  is  |)rcsciit  below  tliis  line.  Tliis  was  due  to  a  (Icpicssccl 
Imbar  incisional  scar  with  an  adjacent  biil^ic  of  tlie  jiostcrior  alxloniinai  wall. 

'  Fig.  17  (right).  Perirenal  lipom>  xosarcoma.  The  fatty  mass  in  the  right  upper  quadrant  displaces 
id  compresses  tiie  kidney.  The  lateral  iiiaiKin  <if  the  mass  shows  a  capsule  with  a  discrete  noduI(>  (arrow) 
•ejecting  into  the  normal  retroperitoneal  fat.  Note  hazy  irregular  densities  in  the  center  of  the  fatty 
mor  indicative  of  admixed  tissue  of  water  density.  The  normal  fat  lateral  to  and  below  the  tumor  is 
lati\-ely  homogeneous. 
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Fig.  20.  A  lar^c  slolnilai-  collection  of  fias  (u))pcr  ar)-<j\\>j  is  present  in  tlie  left  lunihar  region  wliich  is 
irelateri  to  the  colon.  This  was  the  result  of  retained  <ias  ami  chronic  infection  in  the  kidney  bed  jjost- 
phrectomy.  The  dilated  ureter  containing  o]jaque  fluid  (lower  arrow)  was  li'ft  behind. 


DIAMETER  ► 

Fig.  21.  Diagraniniatic  graphical  repivsentation  of  the  relationshi|)  between  distending  jiressure  and 
amotcrs  of  a  conti-actiie  hollow  \  iscus.  This  is  modeled  fi-oni  curxcs  of  urinaiy  bladder  i)ressures  during 
(ling  and  from  "elastic  diagrams"  during  distension  of  blood  vessels  (lo).  In  the  collajised  resting  state 
V),  the  tension  in  the  wall  and  intraluminal  pi-essui'c  are  iieai'  minimum.  ()])ening  is  resisted  until  a 
rtain  pressure  (P,)  is  i-eached.  l''illing  then  occurs  \-eiy  rapidly  while  the  intraluminal  jircssiuv  falls  to 
minimum  (P>)  and  then  ri.ses  to  become  efiual  to  the  jjre.ssure  applieil  ((').  The  diameter  readied  at  thi.s 
oint  may  be  designated  as  the  "charactei-istic  diametei-"  (1),.).  If  the  pivssuiv  i-e(iuiredto  open  the  seg- 
lent  is  exceeded,  the  diameter  will  increase  hu'tlu'r.  During  i'm|>t\  ing  of  a  filled  segment,  acti\-e  con- 
•aetion  in  the  wall  progressively  reduces  the  diameter  until  a  point  is  i-eached  (B)  at  wiiich  promjjt 
'i<  )llapse  to  the  empty  state  (A)  occurs.  The  region  between  A  and  H  in  which  pressure  and  diameter 
i9|avp  an  inverse  relationship  is  unstable.  The  small  difterence  in  diameters  at  H  and  (',  i.e.  between  the 
laractei-istic  closing  and  opemng  diameters,  may  be  neglected  foi-  our  |)i-esent  ])urpose.  The  intraluminal 
ressures  created  by  normal  motor  activity  correspond  closely  to  the  pressures  reciuired  to  open  a 
)ntractod  area. 
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Fig.  23.  Supine.  Subacute  ulcei;iti\-e  colitis.  The  descenilinii,-  colon  is  filled  in  one  continuous  column 
with  fluid  pro.xinially  and  gas  distally.  The  lumbar  suttei-  is  more  interiorly  located,  i.e.,  mor(>  dependeni 
with  the  patient  supine,  than  the  colon  in  the  iliac  fossa.  The  ])roxinial  end  of  the  gas  column  .shows  a 
tapering  configuration  at  its  junction  with  the  completely  fluid-hlled  part  (arrows). 
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Fig.  24.  Pionc.  liariuin  cnciiia.  l^ais^c  huhMcs  (arrows)  arc  floating  on  tlic  liariuni-watci'  suspension 
the  transverse  colon.  The  peripliery  of  tlie  huhhie  docs  not  parallel  the  howcl  wall  .'xactly.  While  tliis 
common  with  hariuni,  it  is  unusual  with  normal  bowel  content  since  "wi'ttinj;"  of  the  iiiuinsa  is  more 
■irked.  Note  the  thin  markedly  white  line  which  forms  the  boundary  hetwecn  the  k^i^^  liuhhles  and  the 
.riurn.  This  docs  not  represent  any  real  structure  and  is  in  the  nature  of  a  radiographic  ai'tefact. 


Fig.  25.  Crenated  and  irreg-ularly  shajM'd  bubbles  or  arcuate  bubbly  streaks  (arrows)  are  character- 
;ic  of  the  appeai'ance  of  small  gas  collections  in  fluid-filled  lo()i)s  of  small  bowel. 
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Fig.  26.  Small  collections  of  fjas  in  the  colon  (arrows)  occu])y  portions  of  haustra  and  are  ordinaril. 
not  floating  on  fluid.  .Mottling  in  an  otherwise  dense  area  in  the  course  of  the  colon  (upjier  right  arrow 
indicates  gas  trapped  in  semi-solid  fecal  material. 


Fig.  27.  A  mottled  ap])earanc(>  of  stomach  contents  (arrow)  was  caused  by  the  introduction  of  a  froths 
mixture  of  nutrients  prepai'cd  with  an  egg-heatei'  \'ia  a  feeding  gasti'ostomy. 
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Fig.  28.  Mottled  shadows  in  tlic  midline  of  the  pelvis  (arrows)  are  due  to  gauze  packing  after  abdomino- 
rineal  resection. 


Fig.  29.  Pneumatosis  coli.  A  ic(huidant  sit^iimid  loop  is  distended  w  ith  <;as.  The  gas  in  the  lumen  is 
iscured  by  gas  in  the  wall  which  produces  a  markedly  iricgular  outer  contour  (arrows)  which  in  places 
ows  discrete  bubbles  separated  by  thin  soft  tissue  septa. 
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Fig.  30  {left).  Streaks  of  j^as  (lnwci-  arrow)  arc  present  in  tlie  retro|)eritoneal  tissues  superiorly  as 
result  of  a  perforated  ap])enili\.  There  is  also  a  tiny  faint  l)ul>l)l(>  (uppei-  ari'ow)  more  laterally  situated, 

Fig.  31  {rig/ih.  Iiniumerahle  hulihles  in  the  wall  of  the  l)o\vel  (arrows  on  left),  s^s  streaks  in  retn 
peritoneal  tissues,  (lower  rinht  ai-i'ow)  and  i;as  outlining  the  portal  veins  (up])er  right  arrow)  within  th 
liver  shadow  are  present  as  the  result  of  an  overwhehning  anerohic  infeetion. 


Fig.  32.  Gas-filled  fissures  (arrows)  resembling  bird  traeks  in  the  right  upper  (juadrant  are  within  nor 
opaque  biliai-y  calculi,  not  in  the  bowel. 
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Fig.  33  (left).  A  siiJ^-fill('<l  ureter  (arrows)  is  evident  after  nephrectomy  as  a  vertical  band-like  shadow 
Ijacent  to  tiie  spine. 

Fig.  3  t  (rigid).  A  large  triangular  collection  of  gas  (upper  arrow)  ])arallels  the  psoas  muscle  and  is  con- 
luous  w  ith  the  barium-filled  (lower  arrows)  lower  jjortion  of  an  iliopsoas  abscess  due  to  regional  ileitis. 


Fig.  3.5.  Supine.  Numerous  loops  of  distended  gas-filled  small  bowel  occu])y  the  mid-  and  lower  ab- 
amcn.  The  outer  contours  of  these  loo])s  are  clearly  delineated  by  gas  in  the  i)eritf)neal  cavitw  The  wall 
■  the  bowel  is  therefoi-c  cx  idcnt  as  a  continuous  white  line  (arrows)  with  gas  on  Imth  siilo.  The  light 
de  of  the  colon  is  also  (hstended  with  gas.  Pneumoperitoneum  was  due  to  a  cecal  perforation  two  weeks 
■'ter  re.section  of  the  transverse  colon  for  carcinoma. 
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Fiii.  36.  A  1)1(1:1(1  v('rti(_'al  dense  shadow  (arrows)  in  the  ri>;ht  upper  quadrant  is  demonstrated  by  gas 
on  cacli  -idc.  Till-  i>  not  a  liaustral  septum  in  dilated  eolon  hut  represents  the  falciform  ligament  outlined 
by  intraperitoneal  gas. 


Ts  =  l/2  (P,-Po)-rs  Tc  =  {FJ-Po)-rc 

Fig.  37.  The  law  of  Lai)lace. 

Fig.  37A  (l(ft).  The  law  of  Lai)lac(-  as  api)lie(l  to  a  si)liere.  T^  refers  to  the  tangential  tension  in  the 
wall;  ]\i  is  the  pressure  outside  of  or  around  the  (■(iiitainei-;  I'l  is  the  pressure  w  ithin  the  (■(tntainer;  Ts  ii 
the  radius.  The  tensi(,n  ise(iual  to  onedialf  of  the  difference  in  pressure  multiplied  hy  the  radius. 

f'ig.  371?  (riijlit).  The  law  of  Laplace  as  applied  to  a  cylinder.  T,.  is  the  circular  tension,  i.e.  the  tension 
in  the  wall  in  a  direction  perpendicular  to  the  lonfi  axis;  r,.  i-<  the  radius.  The  circular  tension  is  equal 
to  the  ditference  in  pressure  niultiplie(l  hy  the  radius.  The  longitudinal  tension  in  the  wall,  i.e.  in  a  di- 
rection ])aiallel  to  the  long  a.xis,  is  e(]ual  to  one-half  of  the  circular  tensi(ni. 
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The  Stomach 

I.  THE  NORMAL  STOMACH* 

Efforts  to  recognize  intrinsic  lesions  of  the  stomach  on  films  of  the  abdomen 
taken  piini.iiily  for  other  purposes  lun'e  no  douht  fre(|uently  l)een  made  and  to 
a  consi(leial)le  degree  frustrated  by  the  \-ariety  of  appearances  which  may  be 
seen  normally.  It  is  rather  curious  that  the  only  type  of  examination  in  which 
this  effort  is  made  regularly  is  the  idutine  film  of  the  chest  on  which  the  gas 
bubble  of  the  stomach  is  always  carefully  scrutinized,  filling  defects  within  the 
gas  bubl)le  iiidicatixc  of  neoplasm  have  freciuently  been  i)icked  up  in  this  fashion. 
The  eiect  i)osition  in  which  the  gas  within  the  stomach  rises  and  distends  the 
fundus  is  well  suited  for  this  tyi)e  of  ob.servation.  .Moi-eo\(>r,  such  i)atients  are 
ordinarily  not  ]:)repai-ed  i)y  withholding  food  so  that  the  gas  bubble  may  be  of 
considei'able  size.  .Vttcmpts  to  study  the  distribution  of  gas  and  fluid  in  the 
stomach  in  the  recumbent  positions,  botli  supine  and  prone,  must  be  based  on 
considerations  of  the  physical  and  physiological  principles  which  (l<>termine  this 
distribution. 

After  several  hours  of  fasting,  the  normal  stomach  is  jiractically  empty  of 
fluid  and  contains  a  relatively  small  amount  of  gas.  The  total  absence  of  gas 
from  the  stomach  is  highly  suggestive  of  esophageal  obstruction,  |)articularly 
cardiospasm.  The  normally  empty  oi-  contracted  stomach  is  a  lather  small 
viscus  with  a  fairly  thick  wall  (Mg.  08).  The  wall  is  coni])ose(l  of  the  contracted 
muscularis  propria,  the  serosa  and  the  redundant  mucosa  and  submuco.sa  and 
projecting  rugae.  The  ability  t<i  contract  to  a  small  size  is  an  excellent  indication 
of  the  absence  of  intrinsic  disease.  .VImost  all  of  the  emj)ty  stomach  lies  to  the 
l(>ft  of  the  midline.  Occasionally  when  the  stomach  is  markedly  tiansx'crse  in 
position  with  little  of  the  f\ui(l\i>  |)roj(M'ting  posteriorly,  the  distal  (>\tr(Mnity  of 
the  stomach  may  extend  well  to  the  right  behind  the  li\('r  (fig.  o(M.  l*]xcept  in 
situs  inversus  (Fig.  40).  there  is  ordinarily  little  dilliculty  in  identifying  the 
stomach  because  of  its  uni(]ue  location  and  configuration.  Marked  ca.scading  of 
the  fundus  of  the  stomach  behind  the  body  or  an  u])ward  angulation  of  the 
body  on  the  fundus  (fig.  '.V.))  nia>-  occasionally  cicate  some  difhculty.  Local 
variations  in  configui-ation  are  most  connnonly  caused  by  extrinsic  pi-essurc  of 
di.stended  portions  of  adjacent  colon.  An  indentation  on  the  gi-eatei'  cunalure 
aspect  (Fig.  41)  or  the  posterior  wall  of  the  stomach  by  a  distended  splenic 
flexure  is  Cjuite  common.  It  is  moi-e  unu.sual  for  a  distended  hepatic  flexure  to 
cause  extrinsic  pressure  on  the  antrvun  of  the  stomach  (Fig.  42).  The  transverse 
colon  when  distended  may  cau.se  a  flattening  and  angulation  of  the  greater 
curvature  but  more  commonly  produces  a  uniform  upward  displacement  and  a 

*  Figure.s  for  this  soctioti  appear  on  page  130  el  seq. 
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more  transverse  position  of  the  stomach.  It  is  rare  for  the  transverse  colon  to 
occupy  a  position  above  the  lesser  curvature  of  the  stomach.  While  the  splenic 
flexure  of  the  colon  may  lie  behind  the  stomach,  it  never  extends  medial  to  the 
lesser  curvature.  However,  loops  of  jejunum  may  extend  behind  the  stomach 
furthcn-  medially  than  the  lesser  curvature  (Fig.  43)  provided  there  is  no  marked 
distension  of  the  stomach.  Small  bowel  lof)ps  l)ehind  the  stomach,  however, 
never  extend  to  the  mid-line  and  are  not  seen  noi  inally  above  the  distal  or  trans- 
verse portion  of  the  stomach.  The  spleen  is  ordinarily  located  to  the  left  and 
behind  the  body  or  fundus  of  the  stomach  l)ut  occasionally  may  be  interposed 
between  the  fundus  and  the  left  leaf  of  the  diaphragm.  The  medial  border  of  the 
spleen  may  extend  further  towards  the  mid-line  than  the  medial  bordei'  of  the 
stomach.  It  is  rare  to  note  interposition  of  small  bowel  or  colon  between  the 
fundus  and  the  d()ni(>  of  the  diaphragm.  Occasionally,  howe\(>r,  the  splenic 
Hexure  or  distal  trans\'eise  colon  may  lie  in  front  of  and  aboxc  the  le\'el  of  the 
fundus  of  the  stomach  and,  in  the  antero-posterior  projection,  simulate  inter- 
position. 

Under  most  circumstances  some  fluid  is  ordinai'ily  present  in  the  stomach. 
Any  large  (juantity  of  fluid  is  al)i:ornial  unl(>ss  there  has  been  riM-cnt  ingestion. 
The  amount  of  gas  is  also  usually  moderate  in  ciuantity  unless  theic  has  been  a 
recent  meal.  During  the  course  of  eating,  a  large  (piantity  of  air  may  be  swal- 
lowed, much  of  which,  however,  is  rather  promi)tly  eructat(>d.  The  size  of  the 
gas  bubble  immediately  after  eating  depends  on  th(>  individual's  eating  habits, 
for  example,  the  temperature  of  the  food  swallowed.  If  food  is  hot,  a  con- 
siderable amount  of  air  is  ordinarily  swallowed  in  an  rlfoit  to  pidtect  the  mucous 
membrane  surfaces.  Within  a  short  time  after  eating,  the  gastric  contents  appear 
to  be  uniformly  homogeneous  without  any  mottling,  trapped  gas  or  gross  lucent 
filling  defects. 

If  the  stomach  wer(>  an  inactive  container  of  iclati\(>ly  fixed  calil)er,  with 
change  in  the  j)osition  of  the  patient,  there  would  be  simple  exchange  of  fluid 
and  gas  under  the  influence  of  hydi-ostatic  pressiu'cs,  that  is,  gi-a\-ity.  This  can 
occur  physiologically,  liowexcr,  only  wlicii  the  stomach  is  markedly  distended 
and  paretic.  Tuder  oi'dinary  (•ir(•llm^1all(•('s,  the  stomach  wall  I'espoiuls  promptly 
to  e\-ei'y  local  change  in  intra-  or  ext |-a-lumiiial  |)ressur('.  A  readjustment  of  the 
tension  in  the  wall  of  the  stomach  including  gi'aded  nnisculai'  contraction  or 
relaxation  oc(an-s  with  (>\-ei-y  such  change  in  pi'essui'e  (21).  The  response  of  the 
various  jxirtioiis  of  the  stomach  to  a  gi\'en  [jressui-e  difference  aci'oss  the  wall 
and  the  configuration  which  will  result  locally  depends  to  some  d(>gree  on  th(>  area 
in  ([uestion.  The  fundus  ap])ears  to  be  more  ea'-^ily  distended  than  the  remainder 
of  the  stomach  aiul  shows  gi-eater  difhculty  in  completely  colla])sing  or  con- 
tracting. This  feature  of  the  fundus  may  be  related  to  its  unusual  configin-ation 
which  is  effecti\'ely  a  bi'oadnecked  (livei'ticulum.  Because  of  this,  complete 
collapse  of  tli(>  fundus  re(|uires  infolding  of  its  walls.  In  a  rigid  container,  gas 
will  always  ris(>  to  the  highest  point.  In  general,  this  is  also  true  of  gas  within 
the  stomach.  This  occurs,  however,  not  because  the  stomach  is  rigid  but  be- 
cause only  a  small  increa.se  in  intraluminal  pressure  is  reciuiied  to  overcome 
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normal  tonus  and,  once  overcome,  there  is  prompt  distension  to  a  characteristic 
cahber.  When  a  collection  of  ^as  fails  to  rise  to  the  highest  portion  of 
the  stomach,  in  the  absence  of  an  intrinsic  lesion  which  forms  a  barrier,  it  may 
be  the  result  of  abnormal  extrinsic  pressure  over  a  localized  segment  or  may  be 
due  to  increased  tonus  of  a  localized  area  which  fails  to  distend  normally  (Fig.  44). 
Localized  increased  tonus  is  often  transient  and  may  not  be  associated  with 
intrinsic  organic  disease.  With  the  patient  lying  on  his  back,  the  body  of  the 
stomach  represents  the  highest  part  of  this  viscus  and  gas  therefore  rises  to  fill 
this  area  as  a  single  collection  (Fig.  4.3).  Since  the  fundus  is  the  most  dependent 
portion  with  the  patient  in  this  position,  any  fluid  in  the  stomach  will  ordinarily 
enter  this  region.  If  there  is  a  large  amount  of  fluid  in  the  stomach,  the  antrum 
to  the  right  of  the  spine  may  also  be  dependent  and,  with  the  patient  supine, 
also  filled  with  fluid  (Fig.  46).  With  the  patient  on  his  back,  it  is  therefore  pos- 
sible to  have  two  collections  of  fluid,  one  in  the  fundus  and  one  in  the  antrum, 
but  any  splitting  of  the  gas  column  into  two  collections  is  abnormal.  When  a 
patient  assumes  the  prone  position,  the  gas  rises  to  the  fundus  (Figs.  47  &  48) 
and  fluid  occupies  the  most  dependent  portion,  that  is,  the  body  and  antrum  of 
the  stomach  (Fig.  40).  Ordinarily,  only  a  single  gas  collection  is  present  in  this, 
the  prone,  position  since  the  antrum  rarely  lies  sufficiently  far  posteriorly  to 
trap  any  significant  amount  of  gas.  When  the  fundus  does  not  extend  markedly 
posteriorly  and  the  stomach  contains  a  considerable  ciuantity  of  fluid,  gas  may 
be  trapped  in  the  body  of  the  stomach  to  the  left  of  the  spine  (Pig.  50).  In  such 
instances,  this  portion  of  the  body  of  the  stomach  may  be  more  posteriorly, 
that  is,  inferiorly,  located  than  the  fundus.  It  nevertheless  is  uncommon  under 
normal  circumstances  to  note  more  than  one  significant  gas  collection  with  the 
patient  in  either  the  prone  or  supine  position. 

Despite  the  fact  that  all  the  gas  in  the  stomach  ordinarily  rises  to  the  fundus 
when  the  patient  is  in  the  prone  pf)sition,  the  intraluminal  pressure  within  the 
fundus  may  not  be  sufficiently  great  to  produc(>  uniform  distension  of  this  rela- 
tively redundant  region.  A  variety  of  rather'  bizarre  configurations  of  the  gas 
collection  in  the  fundus  (Figs.  51-.")o)  may  therefore  be  seen  which  creates  con- 
fusion in  the  recognition  of  intrinsic  abnormalities.  These  difficulties  are  exag- 
gerated in  those  cases  in  which  a  considerable  portion  of  the  stomach  lies  in  the 
sagittal  plane,  that  is,  front  to  back,  underneath  the  left  leaf  of  the  diaphragm. 
In  these  instances,  an  end-on  or  axial  view  of  a  large  part  of  the  proximal  portion 
of  the  stomach  is  obtained  in  the  conventional  antero-posterior  or  postero- 
anterior  projection  fl''ig.  47).  In  the  lecumlient  position,  supine  and  prone, 
cascading  of  the  stomach  is  often  exaggerated.  The  correlation  Ijetween  the 
apparent  location  of  a  lesion  on  a  simple  film  with  the  position  observed  on  sub- 
sequent barium  meal  examination  may  therefore  appear  to  be  contradictory.  In 
most  instances,  the  lesion  is  located  more  distally  in  the  stomach  than  would 
be  anticipated  from  a  simple  film  since  the  stomach  elongates  and  straightens 
out  as  a  result  of  distension  during  a  barium  meal. 

In  those  patients  in  whom  cascading  is  absent  and  in  whom  the  fundus  does 
not  extend  markedly  posteriorly,  the  gas  which  collects  in  the  fundus  in  the 
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prone  position  often  has  a  somewhat  triangular  rather  than  globular  configura- 
tion (Fig.  48).  The  distal  margin  of  the  gas  collection  may  be  somewhat  pointed 
as  it  joins  the  contracted  body  of  the  stomach  (Fig.  48).  In  other  instances, 
the  distal  margin  may  be  rather  broad  and  the  proximal  margin  more  pointed 
(Fi^-.  .")4).  A  conccMitric  pointed  distal  margin  is  the  result  of  uniform  circum- 
ferential cotitractioii  of  the  body  of  the  stomach.  A  transverse  distal  margin 
indicates  that  the  lumen  of  the  contracted  segment  is  more  slit-like  and  com- 
pressed in  the  antero-posterior  direction  by  adjacent  viscera,  the  liver  in  front 
and  pancicas  oi'  kidney  behind. 

When  thei(>  is  a  large  amount  of  gas  in  the  stomach  and  relatively  little  fluid, 
a  rather  typical  textbook  jiiclure  of  the  stomach  outlined  by  gas  is  frefjuently 
seen.  With  the  patient  supine,  the  gas  coiunni  shows  a  curxed,  cylindrical  con- 
figuration with  parallel  lesser  and  greater  curvatures  (Fig.  45).  The  wall  of  the 
stomach  is  con\c\  outwards  except  in  the  region  of  the  incisma  or  reentrant 
angle.  Longitudinal  i  ugae  may  be  seen  finite  clearly  projecting  into  the  gas 
column  (Figs.  40  iV  1(1 1.  The  overlapping  densities  of  the  fluid-filled  fundus,  left 
kidney  and  the  spleen  can  also  be  seen  through  the  gas  cohnnn.  The  overall 
caliber  of  the  gas  column  is  normally  at  least  about  4  cm. ;  diameters  intermediate 
between  this  characteristic  caliber  and  the  completely  empty  state  are  rare  and 
indicative  of  spasm  or  extrinsic  pressure  (Fig.  55).  Xo  abrupt  change  in  caliber 
is  normally  present.  Since  the  stomach  is  ordinarily  in  the  resting  state,  localized 
ind(Mitations  of  the  contour  as  a  result  of  peristaltic  actiA'ity  are  not  (>\ident. 
Unless  marked  tlistension  is  present,  the  rugae  along  the  contour  of  the  stomach 
on  both  the  lesser  and  greater  curvattu'es  cause  a  characteristic  undulation  or 
irregularity  of  the  border  which  is  typical  of  the  gastric  outline  (I"ig.  45).  On 
the  greatei-  cur\  atui-e  aspect,  rugae  may  appear  as  flat  scalloping  of  the  contour 
sinc(>  they  are  predominantly  trans\-erse  to  the  long  axis  of  the  stomach.  On 
the  lesser  curvatuiv,  the  sinuous  coiu-se  of  the  mor(>  vertical  or  longitudinal  rugae 
produces  a  somewhat  similar  appearance.  The  bovnidary  between  the  gas  and 
the  stomach  wall  is  clearly  delineated  i)ut  it  is  also  characteristic  of  the  stomach 
that  this  boundary  is  freciuently  not  ex((uisitely  sharp  or  punched  out  but  is 
slightly  indistinct  or  fuzzy.  The  i)r(>sence  of  normal  rugae  and  a  slight  indis- 
tinctness of  the  inner  aspect  of  the  stomach  wall  are  indicative  of  a  normal  mu- 
cous membrane  surface.  With  the  patient  .supine,  the  fundus  is  often  clearly 
delineated  as  a  globulai'  homogeneous  density  made  up  by  the  wall  of  the  stomach 
and  the  contained  fluid.  44ie  lower  curved  wall  of  the  fundus  is  ordinarily  pro- 
jected through  the  upper  portion  of  the  gas  column  within  the  body  of  the 
stomach  (Fig.  4.")),  44ie  fluid-filled  fundus  may  lie  directly  behind,  to  the  left 
or  to  th(>  light  of  the  i)ody  of  the  stomach.  The  proximal  margin  of  the  gas 
column  floating  on  top  of  the  fluid  often  shows  a  tapering  cylindrical  configura- 
tion with  a  rounded  end.  The  exact  configuration  of  this  margin  of  the  gas 
column  depends  on  the  acuteness  of  the  angvilation  between  the  po.steriorly 
directed  fluid-filled  fundus  and  the  anteriorly  located  body  of  the  stomach. 
However,  the  pidxinial  end  of  the  gas  column  may  be  (luite  irregular  and  hazy 
because  the  gas  colunni  is  thin  as  it  approaches  the  fluid-filled  fundus  and  gas 
extends  irregularly  for  a  variable  distance  proximally  between  rugae  (Fig.  57). 
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The  distal  margin  of  the  gas  t-okimn,  in  the  antero-posterior  pi-ojcn-tion,  is 
usually  otiscurefl  l)y  the  spine.  If  the  antrum  extends  to  the  right  of  the  spine, 
the  gas  column  may  outline  the  pyloric  ring  ( I''ig.  44).  More  commonly,  how- 
ever, the  pyloric  ring  is  not  seen  in  prohle  in  the  antero-posterior  projection 
since  the  hull)  ordinarily  lies  behind  the  antrum.  Therefore  the  lateral  margin 
of  the  antrum  outlined  by  gas  in  the  supine  position  corresponds  to  the  greater 
curvature  (Figs.  39  &  42). 

When  there  is  a  large  amount  of  fluid  in  the  stomach  and  relati\-ely  little  gas, 
no  gas  pattern  outlining  the  stomach  may  be  seen.  Clos(>  obser\ation  may 
indicate  that  the  overall  density  in  the  anticipated  position  of  the  stomach  is 
increased  and  that  portions  of  the  outer  wall  of  the  stomach  are  e\  ident.  I'sually, 
if  the  patient  is  supine,  sufhcient  gas  will  be  present  to  h)rni  a  shoU  narrow 
lucent  column  within  the  region  of  increased  density  (Mgs.  >S:  ')7 )  or  the  gas 
column  may  be  broken  up  into  small  collections  or  bubbles  caught  in  the  x  alleys 
between  folds  (Fig.  58).  The  gas  coluiun  floating  on  top  of  the  fluid  within  the 
stomach  follows  the  typical  cur\ilinear  outline  of  the  stomach  and  is  centrally 
located.  When  the  stomach  contains  a  considerable  amount  of  gas,  it  is  possil)le 
to  judge  the  thickness  of  the  stomach  wall  by  the  disiniicr  between  the  gas  in 
the  stomach  and  the  outer  margin  of  the  stomach  as  o\Uliucd  l>y  fat  ( I' ig.  47). 
This  adjacent  fat  rarely  appears  as  a  thin  discrete  lucent  line  unless  there  is  an 
adjacent  viscus  in  contact  with  the  stomach.  In  such  instances,  the  fat  line  in- 
tervening between  the  walls  of  the  two  \-iscera  is  ordinarily  cleai'ly  e\ident 
(Fig.  42).  However,  an  abrupt  change  in  density  can  oidinaiily  be  recognized 
for  a  considerable  distance  along  the  grcnitcr  cui-\"atur(>  ( I'igs.  .").")  .")(i)  and  also 
around  the  fundus  of  the  stomach.  Despite  the  fact  that  there  is  fat  proent  in 
the  gastro-hepatic  ligament  along  the  less(>r  clu■^■ature  of  the  stomach,  the  outer 
wall  of  the  stomach  at  this  site  can  rtu'cly  b(>  identifled.  This  may  be  due  to 
the  fact  that  this  ligament  lies  in  the  frontal  rather  than  in  the  sagittal  plane 
so  that  no  signiflcant  thickness  of  fat  is  pi-oi(>cted  in  the  diicction  of  the  .\-ray 
beam  in  the  antero-po.^terior  \-iew.  In  many  in>tances  in  which  the  antrum  is 
subhepatic  in  location,  there  is  sufhcient  fat  in  the  adjacfait  tissue's  to  permit 
\'isualization  of  the  outer  wall  of  this  region  along  both  the  gi-eater  and  le.sser 
curvatures  (Fig.  4i)).  When  the  outer  wall  of  the  stomach  can  be  seen,  it  is 
quite  sharply  demarcated  and  parallel  to  the  iiniei'  wall  without  any  discon- 
tinuities or  local  external  projections.  The  thickness  of  the  wall  of  the  stomach 
diminishes  as  the  stomach  becomes  distended  Init  it  does  not  l)(>come  extiaor- 
dinarily  thin  until  extreme  distension  is  reached.  It  is  often  difhcult,  howe\-er, 
to  be  certain  of  the  exact  thickness  of  the  stomach  since  the  apparent  thickness 
may  be  partly  the  result  of  fluid  within  the  stomach  rising  to  an  unknown  level 
and  obscuring  the  inner  surface.  Moreover,  particularly  in  the  i-egion  of  the 
fundus,  there  may  be  .sufhcient  o\-erlapping  in  an  on-end  \  iew  of  the  stomach 
lumen  to  exaggerate  the  apparent  thickness.  As  the  stomach  becomes  distended 
with  gas,  the  \'allevs  l)etween  the  rugae  widen  and  the  rugae  become  less  promi- 
nent and  less  numerous.  As  distension  proceeds,  the  rugae  do  not  decrease  in 
width  appreciably  but  rather  in  height  until  completely  effaced. 

Occasionally,  a  film  of  the  abdomen  is  taken  during  the  course  of  peristaltic 
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activity  in  the  stomach  and  as  a  result  locaUzcd  indentations  of  the  gas  column 
which  represent  peristaltic  waves  are  evident  (l-'is-  59).  These  ordinarily  present 
no  difficulty  in  identification  since  they  are  similar  to  those  seen  during  a  barium 
meal  examination,  that  is,  they  are  rather  deep  and  short  on  the  lesser  curva- 
ture and  broader  and  flatter  on  the  opposite  gi'eater  cur\  ature.  Rarely,  deep 
circumferential  contractions  produce  an  appearance  icsenibling  colonic  haustra 
(Fig.  60).  The  walls  of  the  stomach  adjacent  to  a  peristaltic  wave  bulge  out- 
wards to  a  greater  degree  than  the  resting  wall.  This  ol)ser\ation  is  of  some 
diagnostic  importance^  since  it  indicates  normal  i^liability.  Occasionally,  a 
localized  ]M-o1rusion  inlet  the  gas  colunni  which  does  not  appear  to  he  peristaltic 
in  nature  may  he  s(>en.  These  are  ordinarily  lather  flat  and  must  be  dirt'erentiated 
from  tumoi-  masses  causing  filling  defects.  They  are  most  common  along  the 
greatei-  e\n'\atui'e  of  the  l)ody  of  the  stomach  (figs,  (il  it  (12)  although  they 
may  occasionally'  be  seen  elsewhere  ( I 'ig.  (>o).  They  api)arently  represent  lo- 
calized aicas  of  diminished  distensibility  which  ordinarily  disai^pear  with  further 
filling,  loi'  example,  dnring  the  com'se  of  a  barium  meal.  If  a  normal  rugal  pat- 
tern can  be  obsei'Ncd  o\'ei'  their  surface,  differentiation  from  a  tunior  can  be 
made.  In  many  instances,  howe\'er,  bai'ium  meal  examination  oi'  another  film 
demonstrating  the  transient  natui'e  of  the  pseudomass  is  neces.^ary  for  further 
ehicidat  ion. 

In  this  discussion  of  th(>  appearance  of  the  normal  stomach,  the  fact  has  been 
assumed  but  not  specifically  stated  that  the  pyloric  ling  is  ordinarily  a  barrier 
to  the  free  exchange  of  fluid  and  gas  between  the  stomach  and  duodenum. 
Rarely,  gas  in  the  ant  nun  and  the  duodenal  l)ulb  may  be  continuous  through  a 
short  narrow  p>-loric  ring  but  this  is  a  transient  i)lienomenon.  .V  widely  patulous 
pylonis  is  an  abnormal  finding.  It  is  not  unconunon  h)r  a  small  amount  of  gas 
to  be  tra])i)ed  in  the  duodenal  bulb  and  this  gas  may  persist  within  the  bulb 
despite  change  in  position  of  the  i)atient.  The  position  of  the  duodenal  bulb  in 
relat  ionshi])  to  the  antrum  of  the  stomach  is  ([uite  \ariable.  The  l)ulb  is  ordi- 
narily located  behind  the  antrum  but  may  be  abo\'e  or  below,  medial  or  lateral, 
to  the  ;intrum.  The  ga--  collection  in  the  bulb  may  ser\-e  to  demonstrate  the 
characteristic  configuration  of  the  base  of  the  bulb  (fig.  (U)  which  will  then 
ser\-e  to  confirm  the  location  of  the  gas.  In  rare  instances,  a  rather  exejuisite 
star-shajx'd  pattern  of  the  pyloric  ring  (fig.  ()■"))  is  .H'cn  as  a  result  of  gas  trapped 
between  radiating  folds. 
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^ig.  38.  Prone.  Residual  barium  outlines  the  rugal  patt(>rn  of  the  collapsed,  contracted  stomach.  A 
ler  thick  fat  stripe  (arrows)  delineates  the  outer  wall  of  the  stomach  along  the  entire  greater  curvature, 
parent  thickness  of  the  stomach  wall  is  indicated  by  the  soft  tissue  dcnsit}-  interxcning  between  the 
ae  and  the  fat  line.  There  may  be  unfilled  rugae,  however,  along  the  greater  curvature  so  that  the  true 
jkness  is  exaggerated. 


'"ig.  39.  Supine.  Gas  in  the  stomach  is  seen  both  to  the  right  and  to  the  l(>ft  of  the  spine.  It  is  likely 
t  some  gas  is  present  in  the  mid-line  as  well  but  is  obscured  by  the  spine.  The  gas  in  the  antrum  shows 
abrupt  vertical  boundary  (arrow  on  l  ight)  as  a  result  of  i>.\trinsic  compression  by  a  distended  colonic 
istra.  The  gas  to  the  left  of  the  spine  has  a  V-shaped  configuration  which  suggests  the  presence  of  a 
t  tissue  defect  in  the  fundus.  However,  the  medial  limb  of  the  V  reijresents  the  body  of  the  stomach 
ich  is  angulated  upwards  on  the  fundus.  The  outer  wall  of  the  stomach  (arrows)  is  parallel  to 
gas  column.  The  apparent  great  thickness  of  the  stomach  wall  is  due  to  fluid  on  which  the  gas  is 
iting.  The  gas  column  shows  scalloped  margins  corresponding  to  indentations  by  rugal  folds. 
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Fig.  10.  Supine.  Preliminary  film  i)rior  to  oral  (■holec3-st(isra])liy  shows  the  stomach  farrows)  high  i 
the  risht  ui)|)er  (juadrant  witlidut  evidence  of  a  li\-er  shadow.  The  lonfiitudinal  ruy,ae  ])rojecting  into  tl 
gas  column  are  clearly  (iutliiie(l.  This  was  a  case  of  situs  inversus  confined  to  the  abdominal  viscera  an 
therefore  unsus)>ected  from  the  chest  him. 


Fig.  41.  iSupine.  The  stomach  (and  (hiodenal  bulb)  are  distended  with  gas.  The  fundus  extends  ui 
usually  far  to  tlie  left  abo\-e  tlie  s])leiiic  fle.\ur-e  of  tiie  colon  which  indents  the  greater  cur\-atiu-e.  Tl 
soft  tissui'  >trii)e  intii\-eiiinii;  bi'twcen  t;as  in  the  stomach  and  gas  in  the  colon  re])resents  the  combine 
thicknesses  of  the  gastri(;  and  colonic  walls.  A  thin  faint  lucent  fat  line  lies  in  the  center  of  the  gra 
stripe. 
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ig.  42.  The  distended  hepatic  flcwui'c  prrxhices  .m  im  l( mat  k  ui  (Hi  the  greater  curvatui'e  of  the  antrum, 
bin  faint  fat  Hne  (arrow)  intervenes  between  the  gastric  and  colonic  walls. 


'ig.  13  {left).  Supine.  The  stomach  contains  a  considciahic  amount  nl  lliiid  which  proxinially  has  a 
•sely  mottled  appearance  suggesting  rec(>nt  ingestion  of  food.  .\  discrete  DX'oid  nas  collection  (arrow) 
ht  be  mistaken  for  a  lesser  curvature  ulcer  crater  l)ut  actuall>-  lies  in  :i  loop  of  jejunum  behind  the 
nach. 

ig.  44  (right).  Su])ine.  The  gas  column  is  split — one  jxjrtion  in  the  antrum  and  another  part  trapped 
he  fundus.  This  is  the  result  of  inci-eased  tone  in  the  intervening  segment  (between  the  arrows)  which 
transient  and  unassociated  w  ith  an  intrinsic  lesion.  The  pointed  taper  of  the  gas  column  at  each  end 
he  unfilled  segment  indicates  abru])t  concentiic  nan-owing  of  tlie  lumen.  The  soft  tissue  density  be- 
en gas  in  the  antrum  and  gas  in  the  bulb  is  the  jjyloi'ic  i-ing. 
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Fifj.  4-}.  Sui)inc.  Tlic  stmuacli  contains  a  considcraMc  amount  of  ,t;as  ami  fluid.  The  (l('])endcnt  f'unci 
is  tilled  with  fluid  and  is  sharply  outlincil  below  and  laterally  (arro\\>)  l.y  adjacent  tat.  The  <;as  colui 
has  a  curx'ed  cylindrical  condtiuration  with  clear  hut  not  ])UUclie(l-out  lioiders.  These  hordei's  are  I 
dulaliiiti  and  in  places  doul)|e  as  a  result  ol  su])eriniposed  sinuous  iMii^ae.  The  ]>roNinial  ])ortion  of  t 
nas  colunui  tapers  sli,nhtly  and  ends  in  a  blunt  (au'\'e.  The  distal  niari;in  of  the  i;as  colunm  is  obscui 
by  the  sspiiie. 


Fig.  46.  Sujjine.  The  egs-i^hajKHl  fluid  fllled  antrum  to  the  riglit  of  the  sjjine  is  well  outlined  l)y  a 
jacent  fat.  The  outer  wall  of  the  greater  lairvature  (arrow)  is  also  clearly  evident.  A  long  longitudii 
rugal  fold  pi-ojects  iiito  the  gas  c(]]innn  of  the  body  of  the  stomach.  Adjacent  rugae  along  the  greal 
curvature  i)roduce  a  scalloped  ai)i)earauce  because  of  their  trans\-erse  course. 
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Fig.  47.  Prone.  The  gas  is  follected  in  the  fundus  which  shows  prominent  rugae  suix'riorly  and  laterally, 
e  medial  and  inferior  margins  of  the  gas  collection  are  duplicated,  i.e.  show  a  double  density,  indicating 
it  the  gas  collection  is  not  spherical  but  cylindrical.  A  consideraljle  jjoi'tion  of  the  proximal  part  of  the 
imach  overlaps  the  fundus  and  is  seen  on-end.  The  outer  wall  of  the  fundu.s  (arrow)  is  clearly  delineated 
d  can  be  followed  distally  for  some  distance  along  the  greater  curvature  of  the  fluid-filled  body.  Inci- 
itally,  the  colonic  wall  is  also  faintly  seen  as  a  uniform  soft  tissue  density  surrounding  residual  barium 
the  lumen.  A  broad  fat  stripe  (gastro-colic  ligament)  intervenes  between  the  gastric  and  colonic  walls, 
parvertebral  mass  adjacent  to  D9  and  DIO  can  also  be  seen.) 


"if;.  48  (left).  Prone.  Little  fluid  and  only  a  small  amount  of  gas  is  present  in  the  stomach.  The  fundus 
not  uniformly  distended  but  shows  a  somewhat  triangular  configuration,  apex  directed  distally.  A 
•row  concentric  column  of  gas  (arrow)  extends  a  short  distance  distally  bct\\  (M'i)  l  usnc 
Fig.  49  (right).  Prone,  right  side  elevated  slightly.  Film  taken  during  oral  (•h()l('cystnnrai)hy  shows  the 
;-shaped,  fluid  filled  antrum  (arrow)  l^elow  and  medial  to  the  opacified  gall  l)lad(lor.  Gas  in  the  stomach 
3  confined  to  the  fundus  (not  included  on  the  reproduction). 
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Fifi.  ."id  tli  fl).  Proiir.  The  Inils  t(i  fill  tlic  hindus  and  remains  in  the  body  of  the  stomach  to  the  lef 
of  tlic  -pine  (arrows).  This  is  unusual  and  presuniahlx'  due  to  the  faet  that,  in  this  ease,  this  portion  o 
the  l)(«ly  of  the  stnmarh  extended  further  posteriorly  than  the  fundus. 

Fig.  ol  (n'glil).  I'rone.  The  latei'al  wall  of  the  fundus  fails  to  distend  symnu'trieally.  The  outer  margii  j 
of  tlie  wall  also  shows  an  indentation  at  the  same  level. 


rt 


Fig.  .i2  (/(,/'/).  I'rone.  Tliere  is  a  bizarre  eonfij;uration  of  the  <;as  column  in  the  fundus  and  proxim 
body  due  to  nui!tii)le  areas  (arrows)  of  limited  distensibility.  Xo  intrinsic  lesion  was  present. 

Fig.  .1,3  (right).  I'rone.  .\nothei-  example  of  incomplete  distension  of  the  fundus  probably  related  t 
compression  by  the  lucr  associated  with  scoliosis  of  tlie  sj^ine.  The  beak-shaped  prolongation  towan 
the  hiatus  may  be  seen  w  ith  a  direet  or  slidin<>  hiatal  hernia.  On  barium  meal  examination,  a  small  hern  Fi 
was  lound;  no  mtrinsic  abnormality  w  as  present.  The  abrupt  transverse  distal  margin  of  the  gas  colunk 
is  i)resumaljly  related  to  extrinsic  pressure  as  in  Fig.  54. 

.m 
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Fig.  5I\  (left).  Prone.  Residual  l);u'ium  oecupies  tlie  distal  jjart  of  the  stomach  and  is  separated  from 
c  gas  in  the  hiiulus  1)\-  a  inoail  soft  tissue  density  (between  arrows).  The  gas  in  the  fundus  has  a  some- 
lat  triant;ulai'  conHnuration,  l>ase  locnti'd  distally. 

Fig.  51B  {right).  I'idiie.  Mhii  taken  durinj^  hnriuin  meal,  prior  to  Vv^.  .14A  with  more  liarium  in  the 
omach  shows  exti-uisir  compi-ession  from  front  to  hack  of  the  set;nicnt  immediately  hclow  the  fundus 
etwecn  arrows).  This  is  presumably  due  to  picssure  In-  the  pancreas  in  hack  and  the  li\-er  in  front.  As 
result,  closure  of  the  stomach  in  this  area  may  he  slit-like  rather  than  circular  or  concentric 


1  Fig.  55  itcft).  Supine.  The  gas  column  in  the  distal  half  of  the  stomach  appears  diffusely  narrowed  as 
I  by  a  scirrhous  carcinoma.  The  narrowing,  howe\-ei-,  is  at  the  expense  of  the  lesser-  cui-\-atui-e  only.  This 

pearance  is  the  result  of  extrinsic  pressure  by  the  li\-ei-.  Incidentally,  the  ai'cuate  base  of  the  l)ulb 
•  rrow)  is  clearly  outlined  by  j^as  in  the  duodenum. 

Fig.  56  (right).  Su])ine.  A  narrow  column  of  gas  is  floating  on  a  large  ciuantity  of  fluid.  Tiie  soft  tissue 

nsity  between  the  gas  and  the  outer  wall  of  the  stonuu-h  (arrows)  is  composed  of  gastric  wall  plus  fluid. 

le  gas  column  follows  the  curvature  of  the  stomach  and  is  lost  between  ruj^ae  proximall\-.  The  scalloped 

irgins  of  the  gas  column  indicate  a  normal  rugal  jjattern. 
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Fig.  57.  .Su])inc.  Tlie  stomach  i.s  almost  comijlctcly  filled  with  a  consiflcrahle  ([uantity  of  fluid.  A  i 
row  short  gas  column  of  irregular  caliber  (ui)i)er  arrow)  overlies  the  central  ])art  of  the  fluid.  In  this  ci 
the  outer  wall  of  the  greater  curvature  is  well  delineated  (l()W(>r  airow).  If  this  were  not  so,  the  sli 
homogeneous  increase  in  density  of  the  fluid-filled  stomach  might  he  difficult  to  recognize. 


Fig.  58.  Prone.  The  stomach  contains  a  large  quantity  of  fluid.  The  small  amount  of  gas  presen 
trapped  in  multiple  collections  between  rugae  and  at  each  end  of  the  stomach.  These  collections  fol 
the  curved  configuration  of  the  stomach  and  show  scalloped  contours  corresponding  to  segments  of  ru^ 
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Fig.  59.  Supine.  The  stoinacli  is  (listi'iidcd  with  gas  on  a  him  taken  (hirms  intravenous  i)ycl()<ira))hy. 
it  the  re-entrant  angle,  there  is  a  dee])  indentation  (arrow)  (■haract(>ristic  ot  a  peristaltic  \\a\-e.  ()))i)osite 
his,  on  the  greater  curvature,  a  corresijondmg  shallow  indentation  is  present.  The  wall  of  the  stomach 
(Ijaccnt  to  the  peristaltic  indentations  bulges  outward.  As  a  result  ol  marked  gaseous  distension,  the 
iigal  imttern  is  effaced  and  the  inner  wall  ol  tlie  stoniacli  is  sliarph'  di  lineated.  A  thin  dense  wliite  line 
arallels  the  Ijorder  of  the  gas  column  in  places.  This  is  a  conti-ist  nr  liordrr  eftect  and  does  not  represent 
he  full  thickness  of  the  gastric  wall.  The  spherical  sott  tissue  shadow  oxcrlappmg  the  proximal  ])art 
f  the  stomach  is  the  fluid-filled  fundus. 


Fig.  60  (/c/7).  I'lmic.  The  stomach  .shows  unusually  deej)  and  circuuifereiitial  peristaltic  contractions 
rrows). 

Fig.  61  (rigid).  Supine.  The  gas  column  shows  a  flat  indentation  (arrow)  on  its  greater  cur\'ature  which 
)es  not  have  the  appearance  of  a  peristaltic  wave.  This  defect  was  not  ])resent  on  barium  meal  ex- 
nination. 


t 
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Fig.  62.  Supine.  A  licinisplKM'ical  protrusion  into  tlic  fia.s  coluniii  IVdhi  tlic  iiicntci-  curvature  sugfii 
an  intramural  mass,  Ruf;al  folds  can  l)c  recognized  over  the  proximal  surface  of  the  defect.  The  residi 
l)arium  in  the  adjacent  transverse  colon  appeal's  sliiihtly  displaced  towards  the  delect.  On  harium  nK 
examination,  this  defect  was  also  noteil  hut  was  \ai-iahle  in  size  and  shape.  The  mucosa  was  intact.  T 
])atieiit  had  no  jiastric  symptoms.  The  nature  of  this  defect  is  not  clear  l)ut  ap])arentl\'  is  extrinsic 
oi'igin  and  of  no  current  clinical  sii;nificance. 


Fig.  63.  Supine.  A  localized  small  soft  tissue  delect  or  indentation  (arrow)  is  jjresent  hish  on  the  Icsi 
curvature.  This  is  ijiesiimed  to  hi-  extrinsic  in  orijiin  (splenic  vessels?).  The  ruf^al  ])attern  alonjt'  the  cur 
tures  and  w  ithin  the  i>as  column  is  well  seen. 
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Fig.  64.  Supine.  Deep  peristaltic  waves  subfli\-i(lt'  tlic  distal  jwrtioii  of  the  stoinaeh.  (las  trapped  in 
he  duodenum  outlines  the  tj'pical  configuration  of  the  base  of  the  l)ull)  \\  itli  arcuate  Ixjrders  and  a  central 
limple  (arrow  on  right).  The  apex  of  the  bull)  is  directed  niediall-w  A  doul)le  contour  (arrow  on  left) 
Jong  the  greater  curvature  is  due  to  a  parallel  rugal  fold. 


Fig.  6.5.  Prone.  Gas  trapped  in  folds  radiating  to  the  pylorus  i:)roduces  a  "star-shajjed"  configuration 
vithin  the  antrum  (arrow). 


II.  GASTRIC  NEOPLASMS 


The  roentgen  findings  on  simple  films  of  the  abdomen  indicative  of  a  gastric 
neoplasm  are  identical  to  those  seen  during  the  course  of  a  barium  meal  ex- 
amination, as  modified  liy  considerations  of  the  factors  determining  the  dis- 
tribution of  gas  and  fiuid  in  the  stomach  and  l)y  the  varial)le  degree  of  gastric 
distension.  The  ncgadrc  contrast  of  the  gas  is  utilized  in  the  same  manner  as 
the  positive  contrast  of  liarium.  If  little  gas  is  present  or  if  the  position  of  the 
patient  during  the  taking  of  the  him  does  not  permit  gas  to  enter  the  involved 
part  of  the  stomach,  the  lesion  will  not  be  ex  ident.  Ho\ve\-er,  because  of  the 
lack  of  contractility  associated  with  malignant  neoplasms,  there  is  often  con- 
siderable gas  in  the  stomach  in  such  patients.  Moreover,  deep  ulcerations  will 
often  retain  gas  independently  of  the  position  of  the  patient.  The  fact  that  the 
stomach  is  not  completely  distended  in  most  instances  is  often  not  a  drawback 
since  a  lesion  of  given  size  is  more  likely  to  be  e\'ideiit  at  least  partly  in  profile. 

A  localized  narrowing  of  tlie  gas  column  when  discrete  and  sharply  demarcated 
is  an  un('(iui\()cal  finding  indicatix'e  of  a  rigid  lesion,  specifically,  a  scirrhous 
type  of  carcinoma,  (bigs.  (Hi  &  G7).  The  narrowed  gas  column  often  is  of  irregular 
calil)er  with  side  walls  which  are  flat  oi'  bulge  towards  the  lumen.  The  proximal 
and  distal  margins  of  the  involved  area  may  show  soft  tissue  excresences  or 
overhanging  edges  characteristically  projecting  into  the  gas.  In  films  of  good 
(jiiality,  the  outer  margin  of  the  stomach  may  be  seen  to  l)e  al)ruptly  interrupted 
at  the  site  of  the  lUMtj^lasni  oi'  to  bulge  outwards  or  to  produce  a  localized  marked 
thickening  of  the  wall  (22).  The  normal  rugal  pattern  along  contours  of 
the  involved  segment  is  lost  or  icplaced  by  a  grossly  irregular  margin  or  bulky 
soft  tissue  protmsions.  The  boundary  of  the  gas  column  may  be  (luite  hazy 
and  indistinct  or  nniltiple  contoui's  may  be  seen  on  each  side  (I'^ig.  ()8).  When  a 
scirrhous  carcinoma  inxolves  the  entire  stomach  producing  the  picture  of  a 
linitis  plastica,  a  I'igid  banana-shajied,  narrow  column  of  gas  ma>'  be  seen 
tra\'ersing  the  upper  abdomen  (big.  (l!)).  This  appearance  will  persist  despite 
changes  in  the  position  of  the  patient.  When  the  scirrhous  nature  of  the  tumor 
is  not  as  marked,  the  nai  idwed  segment  may  be  less  obvious  but  the  irregularity 
of  the  contouis,  tlie  absence  of  a  normal  rugal  pattern  and  the  abrupt  transition 
to  normally  distensible  adjacent  stomach  may  be  evident.  When  the  neoplasm 
is  confined  to  one  wall  and  imolves  a  relatively  small  area  (Fig.  70),  a  rather 
flat  filling  defect  with  abiupt  ([(Muaication  from  adjacent  normal  stomach  and 
an  irregular  polypoid  sui'face  may  be  .s(>en. 

In  contiasl  to  those  neoplasms  of  the  stomach  which  appear  as  narrowed 
segments,  the  most  ob\  ious  finding  in  another  group  of  cases  is  a  filling  defect 
of  discrete  naluie  which  pi'ot ludes  into  the  lumen  of  the  stomach  (big.  71). 
These  lesions  are  exo])hytic  or  ])olypoitl  in  type  and,  when  large,  may  com- 
pletely occuin-  the  lumen  of  the  stomach  (Fig.  72).  In  such  instances,  the  fact 
that  a  large  mass  is  i)i-esent  within  the  stomach  may  be  overlooked.  However, 

*  P'igure.s  for  this  section  appear  on  page  152  et  seq. 
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an  interruption  or  a  , splitting  of  the  gas  column  (Fig.  73)  or  collections  of  gas 
trapped  in  a  bizarre  configuration  within  a  dense  area  (Figs.  74  &  75)  often 
furnish  clues  to  the  correct  diagnosis.  Any  collection  of  gas  which  appears  to 
defy  gravity  and  fails  to  rise  to  the  highest  possible  point  deserves  special  at- 
tention in  an  effort  to  determine  the  nature  of  the  barrier.  When  a  poorly  de- 
marcated soft  tissue  density  is  present  along  the  anticipated  course  of  the 
stomach,  close  examination  may  show  faint  lucencies  within  it  which  indicate 
an  ulcerated  or  irregularly  shaped  surface.  In  some  instances,  an  api)arently 
sharply  demarcated  filling  defect  in  profile  may  be  demonstrated  to  be  con- 
tinuous with  adjacent  soft  tissue  protrusions  into  the  gas  column  by  examining 
the  film  under  a  bright  light  (Fig.  76A).  Such  a  small  profile  defect  may  repre- 
sent the  elevated  edge  of  a  flat  ulcerated  carcinoma  (Fig.  7()B).  In  other  cases, 
an  irregular  ulceration  which  traps  gas  is  the  obvious  feature  (Fig.  77).  The 
ulceration  seen  in  these  instances  is  ordinarily  ciuite  large  with  multiple  nodular 
projections  into  it.  The  fact  that  it  is  associated  with  a  mass  lesion  is  indicated 
by  its  location  within  a  homogeneous  soft  tissue  density.  The  ulcerated  area 
may  assume  the  "meniscus"  configuration  characteristic  of  the  Carman  sign 
(Fig.  77).  Occasionally,  the  presence  of  a  malignant  neoplasm  may  be  mani- 
fested by  a  peculiar  conglomeration  of  gas  shadows  which  cannot  be  indi\'idually 
analyzed  but  portions  of  which  may  show  characteristic  convexities  towards  the 
lumen  (Fig.  78)  or  irregular  filling  defects. 

The  findings  in  lymphosarcoma  or  Hodgkin's  disease  of  the  stomach  (Mgs.  70 
&  80)  are  essentially  similar  to  those  described  in  carcinoma  with  the  exception 
that  marked  narrowing  is  absent.  An  appearance  simulating  a  scirrhous  carci- 
noma may  be  produced  by  a  large  intramural  mass  causing  marked  thickening 
of  the  wall  in  eccentric  fashion  (Fig.  80A).  Central  excavation  within  the  tiunor 
may  retain  gas  and  simulate  a  giant  ulcer  (Fig.  SOB).  Thick  folds  infiltrated  l)y 
lymphosarcoma  in  a  diffuse  fashion  may  also  be  evident  on  a  simple  film  ( Fig.  81 ). 

Small  benign  polyps  of  the  stomach  are  not  likely  to  b(>  recognized  on  simple 
films  of  the  abdomen.  However,  intramural  tumors  such  as  niyomas  may  l)e 
manifested  as  sharply  circumscribed  filling  defects  with  a  smooth  surface  con- 
trasted against  gas  in  the  stomach  lumen.  A  punched-out  aspect  charnctei-istic 
of  a  benign  lesion  is  produced  as  a  I'csult  of  effacement  of  the  ruga!  pattei'n  ovcv 
it  (Figs.  82-84).  The  irregularity,  rigidity  or  extensive  ulcei-ation  of  a  malignant 
neoplasm  is  absent.  There  may,  however,  be  well  circumsci'ilx'd  deep  central 
ulcerations  manifested  by  small  gas  pockets  or  by  the  retention  of  picxiously 
administered  barium  or  opaque  material  (Fig.  8:!).  Although  the  tumor  may  not 
be  well  outlined  in  a  particular  projection,  the  fact  that  a  mass  is  preseni  may 
be  suggested  because  of  splitting  of  the  gas  column  (Fig.  84).  Benign  tuinni-s  of 
the  stomach  are  likely  to  be  more  difficult  to  discover  on  simple  filin>  of  the 
abdomen  than  carcinomata  because  of  the  lack  of  rigidity  and  the  absence  of 
functional  disturbances. 
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Fig.  66.  Scirrlioiis  carcinoina. 

Fig.  66A  (ahorc).  Prone.  TIk^  IkkIv  of  tlic  stoniacli  pi-csciits  a  markedly  narrowed  discrete  segme 
with  iri-e<iular  fiat  contoui's.  ()\-eiiianf2;in<i  edtics  (ari'ows)  are  eviflent  tlirough  tlie  gas  column  bo 
proximally  and  distally.  ( !as  remains  in  the  stoniacli  distal  to  the  lesion  indicating  that  all  of  the  stoma- 
to  the  left  (if  the  spine  lies  in  the  same  frontal  ])lane.  Close  observation  shows  a  normal  fat  line  along  t' 
outer  contoui'  of  tlie  greater  curvature  distally  which  is  abruptly  lost  at  the  margin  of  the  lesion.  Tl 
finding  suggests  serosal  involvement. 

Fig.  66B  {below}.  Barium  meal  examination  shows  identical  findings,  typical  of  a  scirrhous  carcinon- 
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Fig.  67.  ( ';u-cinom;i. 

Fig.  67A.  Prone.  The  stomach  below  the  fundus  is  nari'owed  l)otli  on  the  lesser  and  <ireater  (■ur\-atures. 
;'he  narrowmg  begms  abruptly  with  jjrotrusion  into  the  hunen  from  l)oth  sides  ("hatchet-shaix'd"). 
n  addition,  faint  soft  tissue  densiti(>s  are  evident  through  tlie  gas  colunm  at  the  site  of  narrowing.  The 
ormal  angulation  of  the  body  on  the  fundus  is  absent  and  mottled  fluid  contents  may  be  traced  di>tally. 


Fig.  67B  (left).  Supine.  An  unusual  amount  of  gas  remains  in  the  fimdus  and  the  narrow,  rigid  appear- 
nce  of  this  area  is  duplicated.  Distally,  active  peristaltic  contractions  are  i)resent. 
Fig.  67C  {right).  Erect.  Barium  meal  examination  .shows  classical  findings  of  a  thick  scirrhous  carcinoma. 
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Fig.  68.  Prone.  Extensive  ciircinonia  of  tlic  fundus  iind  body  of  the  stoniacli.  Tlie  gas  uolumn  is  i(i 
icguhu  ly  narrowed  (arrows)  witli  multiple  soft  tissue  i)rotrusions  which  are  thicker  and  moi-e  irregulf- 
tlian  noiinal  rui^ac.  The  distal  extent  of  the  lesion  is  obscured  hy  fluid  anfl  bubbles  in  the  depended 
portion  of  the  stoiuach. 


Fig.  69.  lv\tensi\-('  sciri-hous  cai'cinonia. 

Fig.  69A  Urft).  Suiiine.  A  narrow  colunui  of  gas  outlines  the  entire  stomach.  The  borders  of  the  g 
column  are  indistinct  w  ithout  any  rugal  pattern.  A  thick  lioniogcncous  density  surrounds  the  gas  colun 
on  both  sides  although  tiicjc  is  no  sharp  demarcation  of  the  outer  wall  of  the  stomach. 

Fig.  69B  (right).  Haiium  meal  examination  shows  identical  fin(Hngs. 
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Fig.  70.  Supine.  Carcinoma.  .V  bruad-hascd  filluifi;  dciect  is  seen  extending  into  the  gas  column  from  the 
;reater  curvature.  The  surface  of  this  defect  is  irregularly  nodular.  The  faint  serosal  fat  line  (arrow)  is 
lOt  displaced  towards  the  lumen. 


Fig.  71.  Carcinoma. 

Fig.  71 A  {left).  Erect  film  of  the  chest.  Convex  or  nodular  protrusions  into  the  gas  bubble  in  the  region 
'f  the  cardia  are  classical  findings. 

Fig.  71B  {right).  Prone.  The  full  extent  of  the  lesion  (arrow)  is  evident  as  a  broad-based  polypoid 
Qass. 
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Fig.  72.  Supine.  Colloid  carcinoma.  The  fiii-'^  I'olunm  is  si)lit  because^  of  a  large  defect  (arrow)  occui)yi 
and  distending  the  hody  of  the  stomach.  The  gas  trai)i)e(l  in  the  fundus  outlines  the  knobby  jjroxin  i 
margin  of  the  tumor  mass. 


Fig.  73.  Carcinoma  of  the  cardia.  l 
Fig.  73A  (/(//,).  Classical  findings  on  the  chest  film  indicate  carcinoma  (arrow)  of  the  cardia.  i 
Fig.  73B  (right).  Supine.  The  large  defect  is  obscui-ed  by  fiuid  in  the  fundus.  The  small  crenated  g 
collection  (ai'i'ow)  in  the  fundus,  separated  from  the  main  gas  colunm,  is  abnormal  but  difficult  to  int( 
pret.  Masses  in  this  region  are  seen  best  with  the  i)atient  erect  or  prone. 
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Fig.  74-.  Carcinoma. 

Fig.  7iA  (left).  Prone.  A  small  amount  of  gas  is  i)rcs('nt  in  tlic  fundus  with  a  l)n)a(l  density  (between 
jrrows)  occupying  the  body  and  displacing  the  greater  cur\'ature  fat  line  laterall.\-.  Within  thi'  density, 
iiveral  isolated  collections  f)f  gas  are  ])re.sent  which  do  n(jt  follow  the  ordinary  course  (jf  the  gastric  lumen 
r  of  gastric  rugae. 

Fig.  74B  (right).  Barium  meal  examination  demonstrates  a  large  iri'cgular  filling  defect  involving  the 
iitire  circumference  of  the  distal  portion  of  the  bofly  of  the  stomach.  The  more  i)ro.\imal  location  of  the 
j:sion  suspected  from  Fig.  74A  is  a  common  ])henomenon  attrilwtable  to  the  fact  that  the  pi'oximal  normal 
ortion  of  the  stomach  is  contracted  on  the  simple  film. 


Fig.  75.  ('aiciiiniiKi. 

Fig.  75A  {lejt).  Supine.  Most  of  the  gas  in  the  stomai'h  ajjiicars  to  l)c  trap])c(l  in  a  long  pocket  aloi 
the  greater  curvature.  Medial  and  distal  to  this  region,  several  small  isolatcil  gas  collections  are  evidei 
which  must  be  presumed  to  lie  within  a  large  neoplasm.  (Ring-shaped  calcifications  are  in  splenic  vessels 

Fig.  75B  (right).  Barium  meal  examination  shows  a  huge  ulcerated  carcinoma  occupying  the  dist 
portion  of  the  stomach  and  extending  proximally  for  a  considerable  distance  along  the  lesser  curvatur, 
The  gas  column  seen  on  the  simple  supine  film  occu])ies  the  lateral  uniiuolved  jjortion  of  the  body  • 
the  stomach.  i 
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Fig.  76.  "Saucer"  ulcerated  carcinoma. 
"    Fig.  76A  (left).  Sui^iiie.  A  dense  fin<>;er-like  intrusion  (armw  )  into  tlie  k:"'-^  column  is  evident  in  tli(! 

-egion  of  the  re-enti'ant  aiif^le.  In  addition,  a  sharp  ed.lie  (arj-ow  )  trax-ersinji;  tiie  entire  w  idth  of  the  column 
*S  seen  at  the  le\-el  of  the  distal  mari^in  of  the  defect.  I'ooi'ly  demarcated  faintei'  soft  tissue  densities  are 

.een  lateral  to  and  al)o\'e  the  defect. 
"    Fig.  76B  (riglti).  liarium  meal  examination  sliows,  with  comijression,  a  rinf?-shaped  def<'ct  with  an 

ilcerated  center.  The  e.xact  apjx  aiance  of  a  lesion  of  this  ty])e  is  most  (Hfficult  to  recognize  on  simple 

ilms  since  an  en-face  \  iew  is  raicly  olitained. 
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Fig.  77.  Su])iii('.  ricci-:it('(l  cai'ciiKinia.  Cai-man  si<rn.  Tlic  jii'iK'i'il  coui'sc  of  the  gas  column  is  not  i- 
niarkal)l('.  Unwcxcr,  a  lai'tfc  iiiciiiscus-sliapcd  collcrtion  of  gas  (arrow  )  m  the  i-cgion  of  the  re-entrant  ang 
1^  separated  Ironi  tlie  hinien  hy  a  tliick  collai-  ol  soft  tissue  with  irregular  margnis.  In  other  words,  a  lai  i 
hlhnii;  detect,  broad  based  on  tlie  lessei-  curN-ature,  is  present  within  wliicli  tlicre  is  an  ulcerated  ceni 
of  characteristic  configuraticjn. 


Fig.  78A  (lift),  ."^upine.  ( ias  is  tra|)ped  in  the  |)ro\inial  part  of  the  stomach  in  a  l)izarre  configui'atioi. 
The  normal  loculus  is  likel,\-  to  he  the  ileiisei-  lateral  and  suijerior  collection.  The  "waisting"  (arrows 
of  the  cohnnn  distall\-  su^^ests  tumoi-  edges. 

P'ig.  78B  (right).  P)ai  imii  meal  examination  demonstrates  a  neo])lasm  consisting  of  an  (>levated  rollf 
border  and  ulcerated  center.  The  "wai.sted"  collection  of  air  corresponds  to  the  ulcerated  center. 
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Fig.  79.  Hodgkin'.s  disease  of  the  stomach. 
Fig.  79A  (left).  Supine  T]\r  cHstal  jjoi-tioii  of  tlie  y;;is-fille(l  stoiuacii  is  not  feniarkahle.  Pi-o\iniaiIy, 
le  gas  occu])ies  only  tlic  Literal  portion  (if  the  stoniacli  and  shows  a  niarkc(h\-  iiici;ular  medial  border, 
ias  is  tra])i)ed  in  an  nre;;ulai-  cuUeetion  (ari'ow  )  exteiKhnji;  well  l)e>'ond  tlie  lessei'  curNatiire  witliin  a 
)ft  tissue  mass.  Incidentally,  sclerotic  destructi\-(>  lesions  are  ]:)resent  in  the  spine  which,  in  this  young 
idividual,  suggest  the  correct  diagnosis. 

Fig.  79B  (right).  Barium  meal  done  several  months  after  Fig.  79A  shows  massive  infiltration  of  the 
ro.ximal  portion  of  the  stomach  with  a  huge  crater  within  a  mass  at  the  re-enti-ant  angle. 
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Fig.  IU)\.  I'l'diic.  llodfikin's  di-ciM-,  A  Imur  tliickciiinK  of  the  lesser  curvature  aspect  of  the  stoma 
compresses  the  lumen  (lower  an'ow  )  to  a  tiiiii  i;as  column  and  simulates  a  scirrhous  carcinoma.  Witl: 
till'  mass,  liowcx-er,  small  collections  of  trapped  i;:is  are  evident  (up])er  ari'ow)  and  the  decrease  in  calil 
is  at  the  ex])ense  of  the  lesser  lairvature  only. 


Fig.  SOB  (/(//).  Supine.  Another  ease;  lymijliosarcoma.  Most  of  tiie  gas  in  the  stomach  forn 
an  ovoid  shar])ly  demarcatcfl  collection  in  the  body  of  tlie  stomacli.  This  collection  is  remarkably  lucei 
and  tlie  contour  m  ))laces  is  flat  or  bulges  towards  the  lumen  (arrows  A  and  B).  Gas  is  also  trapped 
the  fvmdus  which  is  narrowed  or  com])ressed  medially  (arrow  C). 

Fig.  80C  {right).  Barium  meal  shows  tliat  the  large  collection  of  gas  on  the  simple  film  (Fig.  801 
oc(aii)ies  a  crater  with  irregular  margins  (arrows  A  and  B).  The  o\-endl  callher  of  the  .stomach  at  the  si 
of  ulceration  is  not  decreased.  The  mass  suggested  on  the  sim))le  him  com])ressing  tlie  fundus  medial, 
was  not  clearly  seen  during  the  barium  meal  but  a  large  mass  of  nodes  was  found  at  exploration  in  th 
region. 
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Fig.  81.  L.\'iui)li()s;ii'c<)ina. 
Fig.  81 A  (left).  Prone.  Film  taken  during  barium  en(>ma  sho\\>i  a  small  collection  of  gas  in  the  fundus 
f'lth  nodular  protrusions  laterally  and  inferiorly  and  an  unusually  sharp,  punched-out  l^order  medially. 
Jeyond  the  medial  border,  mottled  contents  can  be  seen  and  followed  distally  into  a  faint  narrow  gas 
olumn. 

Fig.  81B  (right).  Barium  meal  shows  a  huge  multinodular  neoplasm  occupying  the  proximal  two-thirds 
if  the  stomach.  Note  the  large  distance  between  the  lumen  and  the  gas  in  the  splenic  fle.xurc. 


164       [Figs.  82,  83] 


THE  STOMACH 


Fig.  82  (l(fD.  Sui)inc.  Intramural  tumor.  The  j^as  colunin  in  tlic  pniximal  i)art  of  tho  stomacl)  is  sliarpl 
cut  off  (listally  hy  a  hroad  licnnsplici-iral  protrusion  wliicli  prcwnts  the  <>as  from  cnterinj^  tlu-  distal  pai 
of  the  stomai'li.  The  trans\-crsc  diameter  of  the  lumen  is  nicreased  at  the  site  of  tho  nicass. 

Fig.  83  (ri(jlit).  Prone.  .Myoma.  A  smooth  shar])ly  demarcated  hemispherical  filling  defect  protrud( 
into  the  ^a>  <dlunui  from  the  lesser  ciu'vature  below  the  cardia.  Residual  barium  fills  several  deep  ulcei 
within  the  mass. 
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Fig.  84.  ^Nlyoma. 

Fig.  84A.  Supine.  The  stoniucli  contains  a  moderate  amount  of  gas  and  fluid.  Within  the  upper  jjart 
of  the  fiuid-filled  fundus,  a  narrow  crcnateil  collection  of  j>as  (arrow)  sei)ai'ated  from  the  main  column  of 
gas  is  seen. 


Fig.  84B  (left).  Lateral  view  of  spine  with  patient  lying  on  the  right  side  was  taken  at  the  same  time 
,s  Fig.  84A.  An  ovoid  filling  defect  (arrow)  with  a  smooth  surface  is  outlined  hy  surrounding  gas.  While 
ome  gas  is  present  in  the  fundus  above  the  mass,  most  of  the  gasistrappeddistallyata  lower  level.  This 
■.eoplasm  was  not  recognized  at  this  time. 

Fig.  84C  (right).  Barium  meal  e.xamination  four  years  later  shows  findings  t_\  ])ica]  of  a  myoma.  Note 
.gain  that  the  impression  obtained  from  the  simjjle  supine  film  that  the  mass  lies  within  the  fundus  is 
.Qcorrect.  It  is  located  more  distally,  in  the  ]jro.\imal  portion  of  the  body  of  the  stomach. 


III.  BENIGN  PEPTIC  ULCER  OF  THE  STOMACH* 


The  recognition  of  a  peptic  ulcer  of  the  stomach  on  a  simple  film  of  the  ab- 
domen is  possible  when  the  ulceration  is  sufficiently  deep  to  trap  fi;as  within  it. 
Fortunately,  the  majority  of  peptic  ulcers  of  the  stomach  occur  al(iii<>;  the  lesser 
curvature  which  is  presented  in  profile  in  the  anlei-o-postei-ior  oi-  ])(ist ei-o-anterior 
projections  ordinarily  availaljle.  If  the  ci-ater  is  small,  it  may  appear  as  a  small 
gas  bubble  to  which  little  attenlido  would  ordinarily  he  i)ai(l  (Fig.  85).  Alost 
small  collections  of  gas  which  are  seen  in  this  area  lie  within  the  jejunum  or  the 
colon.  It  is  necessary,  h()we\(M-,  to  attempt  to  identify  every  such  small  collec- 
tion in  this  region  by  noting  its  cdnfiguration  and  the  nature  of  the  surrounding 
shadows.  The  suspicion  that  a  small  collection  of  gas  represents  a  gastric  ulcer 
is  of  course  strengthened  if  there  is  no  evidence  of  any  gas  within  adjacent  loops 
of  small  bowel  or  colon.  Of  considerable  additional  assistniicc  in  many  cases  is 
the  fact  that  unusual  gastric  functional  changes  ai)|)('aiing  as  almoiinally  dis- 
tended or  unusually  contracted  areas  filled  with  gas  and  secretions  are  often 
present.  These  functional  changes  may  rjuickly  disappear  during  distension  of 
the  stomach  by  barium.  When  the  crater  is  larger  and  the  stomach  contains 
sufficient  air  to  outline  the  lumen,  the  picture  of  an  ovoid  or  angular  gas  col- 
lection extending  beyond  the  contour  of  the  lumen  of  the  stomach  may  be  seen 
clearly  (Fig.  8fi).  A  symmetrical  neck  between  the  crater  and  the  general  lumen 
of  the  stomach  and  an  incisura  on  the  opposite  greater  curvature  complete  the 
diagnostic  criteria  (Fig.  86).  When  a  large  amount  of  fluid  is  present  in  the 
stomach,  gas  caught  between  thickened  rugae  may  be  difficult  to  differentiate 
from  gas  within  an  ulcer  crat(n-.  The  gas  between  rugae  ordinarily  shows  the 
typical  undulating  pattern  and  longitudinal  course  of  normal  rugae.  In  contrast, 
an  ulcer  crater  is  likely  to  be  circular  in  outline  or  shows  straight  angular  and 
sharp  margins.  Occasionally,  the  radiating  pattern  of  thickened  rugae  can  be 
suspected  (Fig.  87).  In  most  circumstances,  the  neck  of  the  crater  appears  to  be 
completely  closed  off  from  the  lumen  and  separated  from  it  by  a  rather  distinct 
ledge  of  soft  tissue  (Fig.  88).  Thick  folds  radiating  to  the  lesser  curvature  may 
be  seen  during  healing  of  the  crater  and  simulate  a  filling  defect  (Fig.  89).  It 
may  be  possible  to  recognize  in  such  a  case  that  the  folds  extend  beyond  the 
apparent  defect  for  a  considerable  distance.  In  those  instances  as.sociated  with 
marked  spasm,  a  most  peculiar  appearance  may  be  evident  which  requires 
barium  meal  examination  for  elucidation  (Fig.  90).  Spasm  of  this  type  is  fre- 
quently present  in  association  with  an  antral  ulcer  (Fig.  91)  and  a  small  ulcer 
in  this  area  is  difficult  to  visualize.  A  large  crater  in  this  region,  however,  may  be 
seen  as  a  markedly  lucent  ovoid  area  within  the  narrowed  antrum  (Fig.  92). 

Attempts  to  differentiate  benign  from  malignant  ulcers  on  simple  films  of 
the  abdomen  appear  to  be  superfluous.  In  general  a  small  crater  which  traps 
gas  is  much  more  likely  to  be  benign  particularly  if  there  are  obvious  associated 
functional  abnormalities.  The  presence  or  absence  of  evidence  of  a  tumor  mass 
is  the  most  significant  feature  in  differential  diagnosis.  The  size  of  the  ulcer 
crater  is  of  relatively  little  importance  (Fig.  93). 

*  Figures  for  this  section  appear  on  page  167  et  seq. 
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Fig.  85.  Prone.  Benign  peptic  nicer.  Ga.s  is  trapped  distally  by  a  diffuse  contracted  segment  occupying 
most  of  the  bod.y  of  the  stomach.  A  discrete  collection  of  gas  (arrow)  is  located  medial  to  the  expected 
position  of  the  stomach.  Gas  shadows  in  adjacent  jejunum  or  colon  are  not  seen.  This  was  demonstrated 
to  be  a  simple  peptic  ulcer  by  barium  meal. 
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Fig.  86.  Benign  i)('i)tic  ulcer  at  the  re-entrant  angle. 
Fig.  86A.  Barium  meal  examination  sliows  a  laige  ulcer  crater  (arrow)  at  the  re-entrant  ang]( 
witli  a  liroad  iieci<.  Tliick  folds  radiate  into  tlie  neck.  (Pvound  defect  in  the  crater  is  presumably  a  foreigr 
Ixjdy.  i  Tlie  stomach  contains  a  large  amount  of  scci-etions  and  is  uniisually  distensible. 


1 

ft 
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Fig.  86B  {left).  Supine.  Preliminaiy  film  shows  the  crater  filled  with  gas  ))rojecting  beyond  the  lesse 
curvatui-e.  The  neck  (medial  arrow)  of  tlie  pocket  is  faintlv  seen  joining  the  dilated  lumen  of  the  stomach 
The  .•idj.-icent  gastric  wall  shows  a  double  sliuiitl\-  scaI!o|)ed  contour  mdicative  of  thick  folds  surroundin; 
the  neck.  The  i;reater  curx  ature  op|)osite  the  crater  iJi'esents  an  incisura-like  defect  (lateral  arrow)  whici 
was  obliterated  during  the  adniini.stration  of  barium.  The  features  characteristic  of  benign  ulceration  arl 
as  clearly  evident  on  the  simple  film  as  on  the  barium  meal. 

Fig.  86C  (right).  Supine.  Film  taken  during  barium  enema  also  shows  the  ulcer  crater  (arrow).  A  larg- 
Cjuantity  of  fluid  is  present  in  the  dilatcil  stomach  and  the  gas  cohuiiii  is  interrui)ted,  producing  several 
discrete  collections  of  gas  trajjoed  Ijctween  rugae.  In  contrast  to  the  ciater,  these  follow  the  curvilineai 
course  of  the  long  axis  of  the  stomach. 
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Fig.  87.  Benign  peptic  ulcer. 
Fig.  87A  (left).  Prone.  The  bcjdy  of  the  stomacli  contains  a  consideralile  amount  of  fluid  while  gas 
istends  the  fundus  irregularly  and  incompletely.  Several  discrete  collections  of  gas  are  trapped  distally. 
-"'he  latei'al  group  (lateral  arrows)  show  the  tyjjical  scallojied  contouj-s  of  iiigae  which  do  not  (]uite  follow 
he  usual  curvilinear  course.  The  medial  collection  of  gas  (medial  ari-ow  )  has  a  "key-hole"  conHguration 
uggesting  a  round  crater  with  a  funnel-shaped  comnuuiication  with  the  genei-al  lumen  of  the  stomach. 
,  Fig.  87B  (right).  Barium  meal  shows  a  I'ound  crater  (medial  arrciw)  surroiuided  by  a  thick  collar.  Tlie 
hick  radiating  folds  between  which  gas  was  trapi)e(l  on  the  simple  lilm  aic  e\-ident  (lateral  an-ow).  Note 
hat  the  barium  has  distended  the  fundus  uniformly  and  obliterated  the  ir(>gular  contractility  seen  on 
he  simple  film. 
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Fig.  88.  ]?('iii<;n  ])('ptic  ulcer. 
Fig.  88A  {left).  Supine.  A  large  ansiular  collection  of  gas  (arrow)  is  jiresent  in  the  n^gion  of  the  n 
entrant  angle.  The  stoniacli  is  faint l\-  outlinrd  hy  a  tliin  niottle<l  gas  cohunn  floating  on  a  large  amour 
of  fluid.  Conununication  of  the  i  i:itci-  w  ith  tlie  ticneral  lumen  of  tiie  stomach  is  not  evident. 

Fig.  88B  {riglil).  liarium  meal  siiows  the  identical  configuration  of  the  crater  (arrow). 
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Fig.  89.  Healed  ])eptic  ulcer. 
Fig.  89A  (left).  J5ariuni  meal  shows  a  broad  fi.xed  re-entrant  angle  (arrow)  with  thick  folds  radiatir 
to  this  region. 

Fig.  89B  (right).  Supine.  Simple  film.  The  defect  or  area  of  flattening  (arrow)  along  the  lesser  curvatui 
is  clearly  evident  as  are  the  thickened  folds  projecting  into  the  gas  column  from  this  site.  A  shallow  indei 
tation  co\-ered      intact  rugae  is  seen  on  the  opposite  greater  curvature. 
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Fig.  90.  Benign  peptic  ulcer. 

Fig.  90A  {left).  Supine.  Barium  in  the  colon  was  administered  prior  to  admission.  Gas  fills  the  distal 
alf  of  the  stomach  but  only  a  small  irregular  collection  (arrow)  is  seen  proximally.  This  collection  joins 
he  distal  part  of  the  stomach  through  a  short  channel.  The  soft  tissue  indentations  around  this  channel 
uggest  the  margins  of  a  mass  but  appear  to  be  covered  by  normal  rugal  folds  (lower  arrows). 

Fig.  90B  {right).  Barium  meal  demonstrates  a  round  ulcer  crater  (arrow)  corresponding  to  the  medial 
.ortion  of  the  irregular  gas  collection  seen  in  Fig.  90A.  The  stomach  wall  around  the  crater  and  in  the 
undus  is  irregularly  contracted  and  fails  to  distend. 
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h  ifi.  91.  Benign  antral  ])ci)tic  ulcer. 

Fig.  91A  (left).  Bai-iiun  meal  shows  an  oval  ulcer  crater  in  the  antrum  with  a  collar-like  defect  aroum. 
it  due  to  inflaniniatoi-y  exuilate  and  spasm. 

Fig.  91B  {riijht).  Supine.  The  nas  cohnnn  shows  an  ai>rupt  cut-off  distally  c(»i're.sponding  to  the  defec 
surrounding  tlie  ulcer.  The  ulcei'  crater  (arrow)  is  .seen  a  short  distance  heyond  this.  Deep  peristalti 
wa\-es  starting  liinh  on  the  lesser  (auAature  are  evident.  These  are  unusual  in  the  resting  stomach  ant 
I'epresent  abnormal  iri'itahility.  The  feathery  gas  ])attei'n  medial  to  the  stomach  above  the  crater  is  char 
acteristic  of  small  bowel  in  the  region  of  the  ligament  of  Treitz. 
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Fig.  92.  Benign  large  antral  ulcer.  Supine,  (las  in  the  stomach  deinicates  a  rather  diffusely  narrowed 
intrum  within  which  a  markedly  lucent  oval  collection  (lower  arrow  )  nidicatnc  of  a  crater  can  be  seen. 
The  lesser  curvature  of  the  more  distensil)le  proximal  part  of  the  stomach  sliows  a  ni))p]e-like  projection 
(upper  arrow)  which  joins  the  general  lumen  of  the  stomach  without  any  constriction  or  neck.  This  ])ro- 
jection  is  not  an  ulcer  cratei-  but  re]:)resents  a  functional  abnoi-mality  associated  with  the  ulcer  in  the 
intrum. 


Fig.  93.  Benign  gastric  ulcer. 


Fig.  93A  (left).  Supine.  The  stomach  contains  a  large  amount  of  ^as  and  sdiiu'  oral  ch()lecystogi-ai)hie 
jpaque  material.  Above  the  re-entrant  angle,  an  elongated  collection  (if  gas  (hstinct  from  the  main  gas 
column  is  seen.  Some  of  the  opaque  mat(>rial  (ai'row  )  has  l)een  trajiped  in  this  jjoi'ket. 

Fig.  93B  (right).  Barium  meal  shows  the  full  extent  of  the  huge  crater. 


IV.  MISCELLANEOUS  GASTRIC  LESIONS* 


While  tuniois  and  benign  ulcers  form  the  majority  of  lesions  of  the  stomach 
of  intrinsic  origin,  a  variety  of  other  gastric  abnormalities  may  occasionally  be 
evident  on  simple  films  of  the  abdomen.  It  is  not  uncommon,  for  example,  to 
recognize  a  herniated  portion  of  the  stomach  if  the  lower  mediastinum  is  in- 
cluded within  a  film  of  the  abdomen  and  if  the  hernia  happens  to  contain  gas 
(Fig.  94).  Ordinarily  this  occurs  only  with  rather  large  hernias  or  with  those  of 
the  i)araes()phageal  type  although  occasionally  a  few  bubbles  of  gas  in  the 
para\  ert('bi-al  region  (Fig.  95)  may  be  recognized  in  a  hernial  .sac  which  is  almost 
collapsed.  A  gas  column  which  is  continuous  from  the  esophagus  into  the  stomach 
is  never  seen  under  resting  conditions,  (ias  may  be  trapped  above  the  dia- 
phragm not  only  in  a  hernial  sac  but  also  occasionally  when  a  tumor  mass  is 
present  in  the  distal  esophagus  (l''ig.  9(i). 

Under  fortunate  circumstances,  an  abnormal  thickened  rugal  pattern  in  the 
antrum  may  sugge.st  the  i^icsence  of  so-called  hypertrophic  gastritis  (Fig.  97). 
Occasionally,  thick  folds  may  be  seen  extending  through  the  pyloric  ring  in- 
dicating prolapse  of  gastric  mucosa  (Fig.  98). 

The  appearance  of  gas  in  the  residual  portion  of  the  stomach  after  a  subtotal 
gastrectomy  may  create  confusion  in  the  interpretation  of  simple  films  if  a 
history  is  not  a\ailal)le.  In  most  instances,  the  residual  portion  of  the  stomach 
is  not  icmarkably  distended  and  little  gas  is  seen  in  the  recumbent  position 
(I'lg.  99).  ( )('casi(niallv  the  gas  column  shows  an  apjiarent  abriipt  distal  cut-off 
(Fig.  100)  which  may  simulate  the  presence  of  a  lillinii  defecl .  When  this  is 
associated  with  el(>vation  of  the  adjacent  ])(iili(in  of  the  l  i;iii>\'eiM'  colon,  the 
sus))icion  that  a  sul)total  gastrectomy  has  been  j^erfornied  i^  confirmed.  Ob- 
struction in  the  icgion  of  the  stoma  or  in  one  of  the  anastomatic  loops  after  a 
subtotal  gast  icctoniy  may  create  confusing  gas  shadows  which  recjuire  a  barium 
m(>al  foi- elucidation  (Tigs.  101  iV'  102).  This  is  also  tru(>  with  stomal  abnormalities 
after  ga.'^ti'o-eiitei'ostoniy  (fig.  lO:!). 

The  stoniacli  may  be  iiuoh'ed  secondarily  by  tumors  arising  in  adjacent 
viscera  part iculaiiy  the  pancreas.  The  roentgen  findings  on  simple  films  of  the 
abdomen  will  res(Mnble  those  described  for  intrinsic  neoplasms.  Large  tumor 
masses  out.side  of  l)ut  immediately  adjacent  to  the  .stomach  may  produce  marked 
displacement  of  the  stomach  (Fig.  104).  In  contrast  to  displacements  by  a  hollow 
viscus  such  as  a  distended  splenic  Huxure,  a  solid  neoplasm  ordinarily  not  only 
indents  the  adjacent  wall  of  the  stomach  but  dislocates  the  entire  stomach  in 
the  compressed  I'egion. 

*  p^igiires  for  this  .section  appear  on  page  175  et  .seq. 
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Fig.  95.  Prone.  The  paravertebral  shadow  on  the  left  (arrow)  shows  a  bulging  contour.  Several  faint 
jcent  areas  in  this  region  are  due  to  gas  in  a  herniated  portion  of  the  stomach. 
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Fig.  96.  Prone.  Carcinoina  of  tlic  csopliafius.  (las  is  trai)|)c(l  In'twccii  the  (lia])liraRm  and  the  dist; 
margin  of  a  fillinti  defect  in  the  <hstal  eso])liagiis  (arrow).  The  tumor  wa-i^  a  large  lobulated  squamoi 
cell  careinoma. 


Fig.  97.  Su|)ine.  'I'lie  stoniacli  is  niarkeflly  (Hstended  with  gas.  Tliirk  rugae  project  into  the  antrui 
(arrow)  from  hotii  curvatures.  Tlie  a])i)earance  on  barium  meal  examination  was  similar,  suggestir 
antral  gastritis.  i 
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Fig.  100.  Prone.  Status  \>uA.  sul)totiil  f;;istre(itoiny.  Tlic  residual  portion  of  tlie  stomach  is  distenc 
with  gas  and  shows  an  abrupt  transverse  (hstal  cut-off.  The  scalloping  of  the  distal  margin,  howei 
resembles  thick  rugae.  The  adjacent  transverse  colon  is  high  and  angulated  towards  the  stomach  a 
often  seen  after  an  antecolic  gastro-jejunostomy. 


Fig.  101  (left).  Prone.  Status  post  subtotal  gastrectomy.  The  gas-filled  distended  viscus  below  t 
left  leaf  of  the  diaphragm  (arrow)  shows  a  smooth  contour  with  uniformly  thin  rounded  upper  marg 
This  was  not  the  residual  jjortion  of  the  stomach  but  represented  a  partially  obstructed  afferent  loop  ( 
a  result  of  recurrent  reticulum-cell  sarcoma). 

Fig.  102  (right).  Status  post  subtotal  gastrectomy.  A  small  residual  portion  of  the  stomach  is  sc; 
immediately  below  the  diaphragm.  A  peculiar  transverse,  dumbell-shajjed  collection  of  gas  is  separat 
from  the  stomach  by  a  thick  fold  (lateral  arrow).  This  represented  the  site  of  anastomosis.  The  med 
bulbous  collection  (medial  arrow)  was  a  large  stomal  ulcer  while  the  lateral  collection  was  in  a  kink 
afferent  loop.  I  ; 
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Fig.  103.  Status  shortly  post  gastiocntcrostoniw  Tlic  region  oi  the  anastomosis  (arrow)  appears  quite 
inse  with  thick  folds  on  both  the  gastric  and  enteric  Mcles.  The  -.tomach  proximal  to  the  anastomosis  is 
ther  markedl}-  dilated  indicating  the  preence  of  obstruction.  The  short  segment  of  anastomotic  loop 
imediately  below  the  stoma  has  a  coarse  mucosal  pattern.  (This  film  was  part  of  an  intra^•enous  pyelo- 
im  which  showed  poor  concentration  by  the  left  kidney). 


niedii  Fig.  104.  Large  cortical  adenoma  of  the  left  adrenal.  Lateral  view  of  spine.  Right  side  down.  The 
idy  of  the  stomach  is  displaced  in  toto,  i.e.  both  the  posterior  and  anterior  walls,  towards  the  anterior 
•dominal  wall. 


CHAPTER  THREE 


The  Small  Bowel 

I.  THE  DUODENUM* 

T'lider  most  circumstancf^s,  the  duodenum  does  not  contain  a  sufficient  (juantity 
of  j2;a<  to  pci'inil  sat  intact  oi-y  \  isualization.  However,  it  is  not  imcommon  for 
gas  to  he  tia])peil  in  the  (hiodeiial  l)ull)  particularly  when  the  pafient  is  in  the 
supine  j^osition.  When  the  patient  is  placed  in  the  prone  position,  the  gas  may 
persist  in  the  duodenal  bulb  l)Ut  often  appears  to  enter  the  descending  portion 
of  the  duodenum  which  may  then  be  evident  immediately  to  the  right  of  the 
spine.  The  appearance  of  the  duodenal  bulb  follows  the  general  princii)le  that, 
if  it  distends  at  all,  it  will  assume  a  characteristic  calii)er  and  configuration 
(Figs.  10.")  107).  The  i)yritorni  or  triangular  shape  of  the  duodenal  bulb  may, 
however,  not  be  e\  ident  b(>cause  tlieic  is  oft(Mi  extiinsic  ])ressure  by  the  liver  or 
the  gall  bladdei'.  .M()reo\-er,  in  the  conxcntional  antero-posterior  projection,  the 
duodenal  bulb  is  ortlinarily  ol)scured  by  the  o\  erlapping  antrum  of  the  stomach, 
particularly  if  the  .stomach  is  transverse  in  position  and  di.stended.  The  base  of 
the  bulb  when  seen  in  profile  shows  a  characteristic  configuration  convex  distally 
with  a  dimple  or  triangulai'  indentation  in  its  center  indicating  the  enti'ance  of  the 
pyloric  canal.  Exceptionally,  the  pyloric  canal  itself  is  e\'i(lent  as  a  result  of  a 
contiinious  gas  colunni  from  the  antrum  into  the  bulb  (l'"ig.  107).  The  mo.st 
connnon  abnormality  which  might  be  recognized  in  tliis  area  is,  of  course, 
duod<'nal  ulcei'.  A  characl eri.st ic  defoi'mity  is  larely  evident  on  a  simple  film  of 
the  ai)domen  presumably  because  an  ulcerated  bulb  is  ordinai'ily  rathei'  ii-ritahle, 
and  rarely  retains  sufiicient  gas  to  jjcrnut  satisfactory  \-isualization.  Xe\'ei-thele.<s, 
on  occasion,  careful  obser\  ation  may  denionstrate  a  faint  gas  shadow  ( l'"ig.  108) 
which  outlines  a  deformed  bulb.  .\  defornuty  of  the  base  of  the  bull)  on  a  simple 
film  is  more  connnonly  du(>  to  prolapse  of  gastric  nuicosa  ( l''ig.  lOH)  than  to  an 
ulcer.  The  existence  of  a  duodenal  ulcer  mtiy  sometimes  be  ])ostulati'il  on  the 
basis  of  so-called  pyloi'ic  obstruction,  particularly  if  there  is  e\  idence  of  deformity 
related  to  the  bulb  ( iMg.  110).  (las  conlin(>d  to  an  ulcer  ci-ater  within  the  bulb 
is  rarely  e\ident  unless  thei'e  has  been  a  local  ])eifoi-at  ion  which  has  become 
sealed  otT  (2.'!)  ( l'"ig.  lll.V).  In  most  instances,  gas  in  the  crater  anti  in  the  de- 
formed bulb  arc  continuous,  and  the  ijresence  of  the  crater  is  difhcult  to  discern 
(Fig.  11  lii). 

(las  in  tlu>  second  ])oi'tion  of  the  duodeiuim  with  the  patient  prone  ordinarily 
outlines  the  entii'e  i)ara\-ei-t ebral  or  descending  duodeinim;  di\'isi()n  of  the  gas 
cohunn  into  nniltiple  segments  is  rarely  seen  in  this  area.  As  a  result,  the  normal 
ai)pearance  is  (juite  characteristic  ( I'"ig.  112).  The  mo.st  common  abnormality 
which  can  be  identified  in  this  area  is  dilatation  as  a  result  of  obstruction  more 

*  Figures  for  this  section  ai)i)ear  od  page  182  et  spc). 
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distally  situated  in  the  duodenal  sweep  (I'iss.  M:!  iV:  114).  When  this  is  marked, 
the  duodenal  bulb  may  also  be  unusually  lai'f^e.  With  the  patient  prone,  the 
dilatation  often  appears  to  end  to  the  rit>;ht  (if  the  spine  despite  the  fact  that  the 
obstruction  may  be  situated  in  tlie  region  of  the  ligament  of  Treitz.  This  results 
from  the  compression  of  the  trans\-ei-se  portion  of  the  duodenum  in  front  of  the 
spine.  In  such  instances,  it  can  be  demonst  i  at  ed  by  placing  the  patient  in  the 
supine  position  that  thei'e  is  tice  connnnnical ion  between  the  dilated  transverse 
portion  of  the  duodenum  and  the  descending  part  and  that  both  are  considerably 
distended.  A  moderate  amount  of  dilatation  of  the  second  ])()rtion  of  the  duo- 
denum is  not  uncommon  in  the  absence  of  an  intrinsic  lesion,  presumably  as  a 
result  of  compression  of  the  duodenum  b_y  the  root  of  the  mesentery.  Howevei', 
it  is  uncommon  for  the  trans\'erse  poi'tion  of  the  duodenum  to  be  markedly 
dilated  in  the  absence  of  an  intrinsic  oi'ganic  obsti'uctiou.  Tumors  of  the  duo- 
denum, primary  or  secondary,  are  usually-  manifest  only  as  a  result  of  obstruc- 
tion. In  rare  instances,  the  presence  of  a  large  mass  in  thi'^  area  with  a  deformed 
gas  column  may  l)e  e\  i(lent  (I'ig.  113). 

Diverticula  of  the  duodenum  beyond  the  duodenal  l)ulb  are  frecjuent  and  can 
often  be  identified  on  simple  films.  Charactei'istically,  di\'erticula  have  a  spherical 
configuration  and  are  sharply  demarcated  i)ciii)hcrally  without  any  septa  or 
folds  (Fig.  116).  In  some  instances,  the  contents  of  a  dixcrticulum  become 
inspissated  and  have  a  mottled  appearance  (Fig.  117)  which  resembles  fecal 
material  in  the  right  side  of  the  colon.  Occasionally,  diverticula  show  a  lobulated 
or  arcuate  configuration  (Fig.  118)  which  may  be  ditHcult  to  interpret.  The  ]jor- 
tion  of  the  bowel  from  which  the  diverticulum  arises  may  occasionally  be  seen 
immediately  adjacent  to  it  but  the  actual  site  of  communication  is  rarely  e\  ident 
(Fig.  119).  The  duodenal  bulb  may  also  simulate  a  diverticulum  but  ordinarily  its 
pyriform  configuration  will  serve  to  distinguish  it  (Fig.  120). 
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Fifi.  lOoA  (left).  Supine.  The  contracted  jiyloric  re<iion  (arrows)  jirotrudes  into  the  base  of  the  h 
wliicli  is  dircctcil  nicdially  towards  tlic  niidhnc  and  partially  ox-crlajjs  tlic  spine.  The  base  of  the  bi 
has  a  scalloped  contour  with  a  central  indentation,  rcsemblinii  the  ccr\-ical  os. 

Fig.  105B  (right).  Supine.  Associated  with  ^a^^tric  nuico.sal  i)rola])se,  the  i)yloric  ring  protrudes  into  1 
duodenal  bulb.  In  an  "en-face"  \-iew,  this  may  sinuilat(>  a  i)olypoid  or  cresentic  filling  defect  (arrc 
Small  gas  collections  within  the  defect  lie  lietween  folds. 


Fig.  106.  Supine.  The  gas-hl!(-d  duodenal  bulb  is  innncdiately  adjacent  to  gas-filled  colonic  hausi 
and  may  be  mistaken  h)i'  colon.  The  l)road  convex  base  of  the  bulb  (arrow),  however,  is  characterist 
Note  the  absence  of  valvulae  within  the  !)ulb. 
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Fig.  109.  Prone.  An  irregular  gas  collection  in  the  rigiit  ui)i)er  (juadrant  suggests  a  deformed  duodei 
bulb  (arrows).  On  barium  meal,  ho\ve\-er,  onh'  the  base  of  the  bulb  was  deformed  l)v  prolapse  of  gast 
folds. 


Fig.  110.  Supine.  The  stomach  is  markedly  distended  with  fluid.  In  the  right  upper  cjuadrant,  th* 
is  a  pyriform  gas  collectidn  (ari-ow  A)  whicli  is  continuous  with  a  band-like  shadow  (arrow  B).  Ulcerati 
and  stenosis  were  present  near  the  junction  of  the  bulb  (A)  and  descending  duodenum  (B). 
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Fig.  lllA  (above).  Erect.  Sealcd-off  perforated  duodeiial  ulct  r.  Nn  live  ^as  is  present  in  the  peritoneal 
vity  but,  on  close  observation,  an  o\'oid  discri'te  bubble  (aj-row)  is  seen  ni  tiie  region  of  the  bulb.  The 
ibble  was  present  in  the  .same  location  on  recumbent  films  as  well. 

Fig.  IIIB  (beloiv).  Prone.  In  another  patient,  gas  in  the  antrum  (ai-row  A)  contuuies  through  an  don- 
ated pyloric  canal  (arrow  B)  into  a  deformed  bulb.  A  pocket  witli  a  small  erat<'r  at  its  tip  (arrow  C^) 
id  a  pseudodiverticulum  (arrow  D)  opposite  it  were  confirmed  by  barmm  meal. 

Ik 
itio 
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Fig.  112.  I'roiii'.  (!;is  ill  tlic  (lcsccn(liii<i(luo<lciiiiin  (hctwcon arrows)  outlines tlic  ty|)ical  location,  calibe 
and  conlifijuration  of  this  rcf;;ii)n.  The  prcvi'rtchral  structures  compress  the  distal  margin. 


Fig.  113.  Cai'cinoma  of  the  ])ancreas  with  obstruction  neai-  the  lifiainent  of  Treitz. 
Fig.  113A  (left).  Prone.  The  descendiiiK  duo(l(>num  (between  arrows)  is  markedly  dilated.  The 
column  can  be  followed  pro.ximally  as  far  as  the  up]K'r  marffin  of  the  first  lumbar  \'ertebral  but  is  o 
scured  fluid. 

Fig.  I  I3I{  (ri(/lit).  Supine.  Fluid  and  t;as  in  the  duodenal  sweej)  have  e.xcliaiiKed  positions  and  thedilati? '^'S 
third  or  traiis\'eise  jjortioii  of  the  duodenum  is  e\-ident  in  IVont  of  the  s)jiiie  (t)etweeii  arrows  A  and  E 
The  dilated  duodenum  ends  rather  abru])tly  in  normal  ap])earing  undistended  small  bowel  (arrow  (!"""' 
at  the  duodeno-jejunal  fle.xure. 
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Fig.  114.  Prone.  Left  anterior  oblique.  The  dosconding  (hiodcnum  (arrow)  is  markedly  distended  as  a 
lult  of  ohstnictioii  ill  the  tliird  ixii'tion  of  the  duodenum  (hie  to  in\oi\-ement  metastatic  i)cripan- 
?atic  nodes.  Tlie  distal  eml  of  the  i>as  column  does  not  corresijond  to  the  site  of  ohstruction. 


Fig.   115.   Carcinoma  of  tlie  duodenum. 
Fig.  115A  (left).  Supine.  There  is  a  large  area  of  increased  density  to  the  right  of  the  u])i)er  spine  and 
)derate  gastric  dilatation.  Faint  linear  arcuate  gas  shadows  are  noted  sii))eriorly  (arrow  A).  In  the 
iter  of  the  dense  area,  an  ii rei^ularly  narrowed  gas  column  (arrow  B)  is  a  striking  finding.  The  lower 
irgin  of  the  mass  (aiTow  ('  )  indents  the  colon. 

Fig.  lloB  {right ).  Prone.  I'arium  meal  confirms  the  features  evident  on  the  sim])le  film.  Tlu-  mass 
ses  in  the  tliird  portion  of  the  duoflenum  (arrow  B)  but  extends  superiorly  to  and  streti'hes  the  first 
rtion  of  the  duodenum  (arrow  Aj  and  indents  the  colon  inferiorly  (arrow  C"). 
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Fig.  118  {left).  Duodenal  diverticulum.  A  rather  peculiar  crescentic  ^fi^  coilcctioii  farrow)  is  seen  in 
e  right  upper  quadrant.  This  was  due  to  a  large  diverticulum  wliicli  \\rai)i)ed  itself  around  the  de- 
r'uding  duodenum. 

Fif;.  119  {right}.  Supine.  Di\-ei-ticulum  at  the  duodeno-jejunal  fle.xure.  Two  collections  of  gas  are  present 
etlial  to  the  lesser  ciu'vatui'e  of  tlie  stomach.  The  superior  collection  (arrow  A)  is  somewhat  globular 
lile  the  inferior  (arrow  B)  is  comma-.shaped.  Collection  A  is  the  di\-erticuium  while  eollection  B  is 
Ijaeent  small  bowel.  The  neck  or  origin  of  the  diverticulum  is  not  cx  idcnt. 


Fig.  120.  Su])ine.  Two  (hscrete  gas  collections  (arrows)  are  present  in  the  upper  alidomen.  The  globular 
llection  in  fi-cuit  <A  the  spine  is  a  diverticulum  while  tlic  nuirc  triangular  c(illccti(in  im  the  light  is  the 
odenal  bulb. 


II.  THE  NORMAL  MESENTERIC  SMALL  BOWEL* 


Beyond  the  lijiameiit  of  Treitz,  the  small  bowel  is  attaehed  to  the  free  margin 
of  the  mesentery  which  pi'ojects  into  the  ])erit()neal  caNity  from  the  posterior 
alxlominal  wall.  \'ery  rouji'hly,  the  jejunum  occupies  the  upjjer  and  left  portion 
of  the  abdomen  and  the  ileum  tlie  lower  abdomen  and  jieh  is  (  Mj;'.  121).  The 
terminal  ileum  ascends  across  the  bi'im  of  the  peh  is  and  terminates  at  the  ileo- 
cecal valve  to  the  right  of  the  sacro-iliac  articulation.  L()o])s  of  liowel  high  on  the 
right  side  of  the  abdomen  may  represent  di.stal  jejunum,  pro.ximal  ileum  or, 
occasionally,  tei'minal  ileum.  The  lower  right  side  of  the  abtlomen,  that  is,  the 
iliac  fossa,  is  ortlinarily  occupied  by  the  cecum  and  the  proximal  part  of  the 
ascending  colon.  Loops  of  small  bowel  i-arely  lie  in  fiont  of  or  behind  the  colon 
in  this  area.  This  is  presumably  due  to  the  fact  that  the  noiinal  mesentery  and 
its  attachment  are  not  sufficiently  long  to  permit  small  bowel  loops  to  extend  this 
far  to  the  right  and  inferiorly.  However,  if  the  cecum  is  high  in  i)osition  and 
the  viscera  ptotic,  loops  of  small  bowel  may  occupy  both  iliac  fossae  in  sym- 
metrical fashion  (Fig.  122).  Since  the  upper  loops  of  small  bowel  lie  posteriorly, 
they  caimot  extend  further  superiorly  than  the  I'etroperitoneal  attachment  of 
the  transverse  mesocolon  (Fig.  12!).  When  the  gastrocolic  ligament  is  long, 
howevei',  loops  of  jejunum  may  be  seen  al)o\'e  the  level  of  the  ti'ans\-ei-se  colon 
and  below  the  stomach.  These  loojjs  are  then  located  behind  th(>  gastrocolic 
ligament  and  the  trans\-erse  mesocolon.  Aftei-  operati\'e  inter\-ention  in  which 
an  opening  has  been  made  in  the  transverse  mesocolon,  for  example,  for  purposes 
of  gastroentero.stomy,  the  anastomotic  loops  may  occupy  an  exceptionally  high 
position.  The  lateral  extremities  of  the  transx'erse  mesocolon,  thai  is,  ihe  peri- 
toneal attachments  of  the  hepatic  and  splenic  flexui-es,  may  be  sufliciently  long 
to  permit  loops  of  small  bowel  to  extend  behind  the  flexures  and  I'each  a  location 
al)o\-e  or  lateral  to  the  colon.  l,oo])s  of  small  bowel  may  th(>i-efore  intervene 
between  tlie  lat<'ral  abdominal  wall  and  the  ascending  or  descending  colon 
(Figs.  124  iV-  12.")).  In  I'are  instances,  small  bowel  loops  may  extend  anteriorly  in 
front  of  the  colon  and  be  interposed  ])etween  the  \'i\rv  and  the  diaphragm  (Fig. 
12(1).  In  such  cases,  the  me-cntery  of  the  small  bowel  must  be  unusually  long. 

C'oUap.sed  loops  of  small  bowel  oi'  those  that  contain  only  the  normal  small 
amount  of  fluid  ai'e  rarely  e\  ident  as  discrete  shadows  unless  intraperitoneal  fat 
happ(>ns  to  be  umisually  abundant.  Occasionally,  sexcral  loops  may  form  a  poly- 
cyclic  density  outlined  against  the  properitoneal  fat  ])ai1  icularly  in  the  left 
limibar  guttei'.  Some  gas  is  pi'actically  always  \isil)le  in  jjoitions  of  the  small 
bowel,  most  conmionly  in  the  pioximal  jejunum  and  in  the  distal  ileum.  In  the 
jejunum,  the  gas  oi'dinarily  is  in  the  form  of  small  collections  caught  between 
the  redundant  nmco.'^al  folds  or  vahulae  comii\-entes.  ()ften,  appai-ently  at 
random,  a  short  segment  of  the  small  bowel  is  seen  which  is  comi)letely  filled 
with  gas.  In  such  instance^,  the  tyi)ical  nuicosal  pattern  of  the  small  bowel  will 
be  visible  along  the  margins  of  the  gas  collection  and  pi'ojecting  into  it.  In  the 

*  Figures  for  tliis  sectidii  appear  on  page  19'5  et  seq. 
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majority  of  casos,  there  is  a  surpi'isin<>;ly  al)i'iipt  transition  tVom  th(>  fluid  eonteiit 
of  the  small  bowel  to  the  mottled  s(>nii-solid  tVcal  nuitei'ial  oceupyiii<i  the  cecum 
and  ascendinfj;  colon.  It  is  not  unconunon,  howexcr,  for  the  material  in  the  termi- 
nal loops  of  ileum  to  show  a  mottled  appeaiance  with  niuncrous  discrete  bubbles 
(Fig.  127)  or  occasionally  larger  ({uantilies  of  gas,  filling  small  segments  of  distal 
ileal  loops.  In  these  cases,  it  is  likely  thai  bacterial  fei-men1  at  ion  is  acti\-e  in  the 
distal  ileum  as  well  as  in  the  colon.  Mottling  elsewhere  in  the  small  liowel  is 
abnormal. 

As  demonstrated  by  intraluminal  pressure  tracings,  I'egularly  recurring  seg- 
mental cdntracl  idus  occiu'  throughout  the  small  bowel  in  both  filled  and  emptied 
areas.  These  localized  conl  l  acl  ions  cannot  be  recognizetl  on  simple  films  of  the 
abdomen  exc(>pt  undei-  unusual  cii-cumstances.  Xe\-ei'thele.^s,  theii-  presence 
explains  the  fact  that  there  is  no  free  exchange  of  material  in  the  small  bowel 
with  change  in  the  position  of  the  patient  and  that  tliere  is  ordei'ly  progi'css  of 
small  bowel  content  in  a  proximal-distal  dii-ection.  Xormally,  there  is  no  con- 
tinuous fining  for  any  great  distance  of  the  small  bowel  by  either  gas  or  fluid. 
Rarely,  multiple  loops  of  small  bowel  in  the  left  luml)ai-  gutter  ina\-  appear  to 
be  continuously  filled  with  gas  but  these  loops  maintain  a  maikedly  tortuous 
and  acutely  angulated  character  (Mg.  128). 

The  small  bowel  hangs  from  the  mesentery  in  groups  of  loops  or  coils.  The 
limbs  of  indix  idual  looi)s  are  short  and  joined  by  hairjiin  turns;  thus,  normal 
small  bowel  has  a  mai  kedly  siiuious  or  tortuous  course.  The  pi'esence  of  fr(>(|uent 
acute  turns  indicates  normal  pliability  of  the  bowel  wall.  .V  long  straight  segment 
is  thereh)i-e  abnoinial  and  this  is  true  independ(>nt ly  of  the  caliber  of  the  seg- 
ment, that  is,  whethei  il  i-  distended  or  of  normal  or  diminished  calibei-.  Stiaight- 
ening  of  this  ty|)e,  with  distension,  occvu's  as  a  result  of  increasetl  intraluminal 
pressiu-e  in  obstruction.  In  the  absence  of  ol)st ruct ion,  however,  st I'aight ening 
is  due  to  intrinsic  in\-ol\-ement  of  tlie  bowel  wall  and  the  cons(>(|Uent  loss  of 
pliability.  The  two  limbs  of  a  loop  ordinarily  di\-erge  from  each  otlier,  that  is, 
the  base  of  the  loop  is  broader  than  the  .short  cin\-e(l  comiecting  portion.  A 
normal  loop  is  not  twisteti;  the  two  limbs  do  not  cross  each  other.  The  small 
bowel  looi)s  adjust  or  mold  themselves  not  only  to  each  other  but  to  adjacent 
intraperitoneal  and  ret I'operitoneal  structures.  As  a  icsult,  indentations  on  the 
small  l)()wel  due  to  the  colon,  kidneys  or  psoas  nuiscles  are  common.  Loojjs  of 
small  l)owel  are  relali\cly  scanty  in  front  of  the  spine  and  a  .s(>gment  of  small 
bowel  in  the  nndline  is  usually  1  rans\'ersely  situated.  A  loop  of  small  l)owel  in 
the  pelvis  is  rarely  \-ertically  directed. 

The  characteristic  caliber  of  small  bowel  when  filled  with  gas  or  fluid  is  about 
two  centimeters.  It  is  slightly  greater  in  the  jejunum  than  in  the  ilemn.  It  is 
ciuite  remarkable  how  little  the  overall  caliber  of  the  small  bowel  changes  diu-ing 
the  progres.-  of  a  motor  meal.  The  fluid  which  enters  a  segment  of  small  bowel 
often  seems  to  rei)lace,  or  ratluM-  efface,  th(>  i-edtmdant  mucosa  and  submucosa 
which  previously  occupied  the  lumen.  .V  filled  segment  shows  a  uniform  calilxM- 
with  a  uniformly  thin  wall.  The  thickness  of  the  wall  can  ordinarily  not  be 
judged  unless  there  is  an  adjacent  gas-filled  viscus,  since  serosal  fat  is  scanty. 
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There  may,  however,  be  sufficient  fat  in  the  mesentery  particularly  in  the 
distal  ileimi  to  pei'mit  visualization  of  short  segments  of  the  outer  wall  of  the 
small  bowel. 

Small  bowel  nuicosal  pattern  consists  of  numerous  plicae  or  valvulae  con- 
niventes  ('24)  which  aic  taller  and  more  numerous  in  the  jejinunn  than  in  the 
ileum.  When  a  segment  IxM'omcs  markedly  distiMided,  many  of  the  plicae  or 
secondary  folds  are  effaced.  In  the  jejunum,  thin  valvulae  recurring  at  short 
intervals  and  extending  around  the  entire  circumference  always  persist.  In  the 
excessively  distended  ileum,  however,  valvulae  may  be  completely  absent.  The 
normal  muco.sal  folds  join  the  bowel  wall  at  a  right  angle  and  are  of  uniform 
thickness.  Because  normal  small  bowel  is  so  markedly  tortuous,  the  valvulae  are 
usually  projected  as  curved  lines.  Adjacent  valvulae  may  seem  to  cross  or  over- 
lap each  other  for  the  same  reason.  True  superimposition  of  loops,  one  on  top  of 
the  other,  is  not  connnon  because  of  the  limited  antei-o-])()sterioi-  diameter  of  the 
peritoneal  cavity.  While  it  is  often  difficult  to  judge  the  thickness  of  the  bowel 
wall,  the  thickness  of  tlie  nuicosal  folds  seen  in  pi-ofile  or  pi'ojecting  into  the  gas 
column  is  usually  simple  to  e\aluate.  IIo\ve\'ei-,  abnormally  thick  valvulae 
usually  are  also  shorter  than  normal  folds  and  project  into  the  lumen  for  a  shorter 
di.stance.  As  a  result,  they  may  be  difhcult  to  se(>  through  the  gas  column. 
Inflamed  or  edematous  folds  often  a])pear  to  be  blunted  as  well  as  shortened  and 
may  also  be  iiregular  in  thickn(>ss  and  in  height.  The  normal  right  angle  at  the 
point  of  attachment  to  the  bowel  wall  is  usually  lo.st.  Disease  in  or  around  the 
bowel  wall  is  also  indicated  by  iiregular  or  ecc(Mitric  tlistensibility.  This  is  in 
contrast  to  the  uniform  distension  or  ballooning  which  occurs  as  a  result  of 
simple  obstruction.  If  ohstiuct ion  or  a  paralytic  state  persists,  the  bowel  muscle 
may  become  "d(>coini)ensa1ed"  and  distension  may  then  be  irregular  or  erratic. 

In  contrast  to  adults,  there  is  frc(|uently  a  large  amount  of  gas  in  the  small 
bowel  in  infants  ami  young  children  (2.)).  If  there  is  obvious  distension  of  the 
bowel  as  well  as  continuous  filling  with  gas,  this  is  ill(iicati^■e  of  obstruction  or 
ileus,  as  in  adults,  l^lectrolyte  (listurl)aiices  in  children  are  particularly  effective 
in  producing  abnormal  small  bowel  patterns  (2(),  27),  either  distension  with  a 
considerable  amount  of  gas  or,  in  some  cases,  a  complete  absence  of  gas  from 
the  .small  l)owel  ( I 'igs.  12!»  A- 

Since  the  calibei-  of  th(>  lumen  of  the  small  bowel  is  relatively  small,  a  faint 
and  therefore  shallow  column  of  gas  floating  on  liciuid  must  be  narrow.  A  hazy 
wide  gas  .shadow  in  the  course  of  the  small  bowel  is  abnormal.  If  such  a  gas 
shadow  shows  regular  smooth  or  ])arallel  borders,  it  is  likely  that  it  lies  within  a 
loop  distended  with  a  large  amount  of  fluid.  llow(>\'er,  if  the  gas  shadow  is 
irregular  with  ragged  margins,  the  possibility  that  it  is  locat(>d  within  a  nia>s 
must  be  considered.  This  suspicion  is  strengthened  if  there  is  a  .sizable  increase 
in  density  surrounding  the  faint  gas  .shadow. 
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Fig.  121  (left).  Supine.  "Xormal"  location  of  small  bowel  loojis;  jejunum  high  and  on  the  left,  ileum 
V  and  on  the  right.  The  long  axes  of  individual  loops  of  jejunum  lie  in  the  frontal  plane.  The  connecting 
rtions  between  the  limbs  of  a  loop  are  short  and  markedly  curved.  The  loops  in  the  jjeh  isare  shorter, 
newhat  narrower  and  more  crowded  together.  Except  for  the  terminal  ileum,  no  long  vertical  looj)  is 
;sent  in  the  lower  abdomen  or  pelvis.  The  ileocecal  valve  (arrow)  is  located  hit;h  in  the  right  iliac  fossa. 
Fig.  122  (right).  Prone.  Ptosis.  Most  of  the  small  bowel  is  located  in  the  lower  half  of  the  abdomen, 
lall  bowel  loops  occupy  both  iliac  fossae  and  the  lateral  limits  of  the  iK-ritoneal  ca\  ity  are  clearly 
licated  (arrows) . 


Fig.  123A  ilcfl).  Supine.  The  retroperitoneal  line  of  attachment  of  the  transverse  mesocolon  is  indicated 
the  uppei-  limit  of  small  bowel  loops  (arrows). 

Fig.  123B  (right).  Supine.  In  another  jjatient,  the  superior  excursion  of  jejunal  loops  is  limited  (arrows) 
an  uiuisually  straight  transverse  mesocolon. 
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Fig.  124  (left).  Prone.  Small  bowel  (arrows)  is  present  below  the  liver  and  between  the  lateral  ab 
dominal  wall  and  the  hepatic  flexure  of  the  colon.  These  loops  have  reached  this  region  by  e.xtendinj 
behind  the  colon. 

Fig.  125  {right).  Prone.  Small  bowel  loojxs  (arrows)  e.xtend  above  and  lateral  to  the  splenic  flexure 
and  descending  colon.  These  loops  have  extended  ])Osteriorl\-  h(>liiiid  tlic  colon. 


Fig.  126.  Small  bowel  (arrows  A  and  B)  is  interposed  between  the  hver  and  the  abdominal  wall.  Th 
loop  has  extended  anteriorly  in  front  of  the  colon.  The  barium-filled  terminal  ileum  is  directed  upwarc 
towards  this  area  (arrow  C). 
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Fig.  1274  (above).  The  ileocecal  valve  (A)  is  located  liif^li  in  the  iliac  fossa  (see  Fij;.  121,  also  this  ))a- 
iit).  Ileal  loops  (Bj  occupy  the  riij;ht  side  of  the  jjelvis  with  sif>moid  above  Ci)  and  to  the  left  (2)  and 
^(•ending  colon  (1)  normally  locateil. 

Fig.  127B  (below).  Supni(>.  The  niottleci  material  on  the  ri}j;ht  side  of  the  pelvis  (I',)  is  located  in  loops 
ileum.  The  colon  (1,  2,  3)  can  also  he  visualized  and  contains  relati\-ely  h()niogei:euus  material.  The 
)cccal  valve  (A)  shows  a  typical  Ix'ak-shajx'd  configuration. 
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Fig.  128  (lejt).  Prone,  riliort  tortuous  gas-ttllcd  Idops  of  small  bowel  (arrow)  are  gathered  together  ii 
the  left  lunil)ar  gutter.  There  was  no  obstruction  nr  internal  hernia. 

Fig.  129  (rifflit).  Excejit  ff)r  gas  in  the  distended  stnniacli,  the  abdomen  is  empty  of  all  gas  and  appear 
COmi)letely  liomogeiieDiis.  'I'his  child  had  se\-ere  diarrhea  in  the  newboi-n  iieriod. 


Fig.  130.  Huge  distension  of  small  and  large  bowel  is  ]5resent  in  an  infant  with  diarrhea  and  low  blo(| 
potassiiun  levels.  I 


III.  TUMORS  OF  THE  SMALL  BOWEL* 


Tumors  of  the  small  bowel  are  notoriously  difficult  to  detect  both  clinically 
and  roentgenologically.  Many  of  the  timiors  are  lymphomata  which  do  not 
ordinarily  cause  obstruction  and  which  are  therefore  manifest  clinically  only  as 
a  result  of  bleeding,  perforation  or  systemic  symptoms.  The  finding  of  an  ab- 
dominal mass  frefjuently  directs  attention  to  the  correct  area  in  the  abdomen 
if  not  to  the  correct  viscus.  In  most  cases,  a  barium  enema  and  a  so-called  upper 
gastrointestiniU  series  are  performed  prior  to  a  small  bowel  series  and  therefore 
opportuintics  for  observing  abnormalities  in  the  gas  pattern  of  small  bowel 
loops  are  fretjuent.  A  totally  strange  or  bizarre  collection,  which  can  hardly 
escape  attention,  may  be  noted  (Fig.  131).  In  other  instances,  however,  careful 
search  may  be  necessary  to  detect  a  faint  irregular  collection  of  gas  (  Fig.  132). 
Details  may  be  so  difficult  to  delineate  that  it  is  tempting  to  abandon  the  effort. 
Frequently,  however,  a  similar  abnormality  can  be  found  on  sevei-al  films  and 
there  may  be  additional  findings,  such  as  an  associated  mass  density  oi-  signs  of 
partial  obstruction,  which  are  helpful.  In  other  cases,  a  large  mass  is  ex  ident 
because  of  displacement  of  adjacent  viscera.  Association  with  the  small  bowel 
may  be  difficult  to  recognize  unless  careful  examination  for  collections  of  gas 
within  the  mass  is  made  (Fig.  133).  In  the  "aneuiysmal"  type  of  lymphosarcoma 
(28),  there  may  be  a  marked  increase  in  the  caliber  of  the  bowel  at  the  site  of 
the  tumor  and  gas  within  the  tumor  may  simulate  a  portion  of  the  colon  (Fig. 
134).  This  resemblance  is  greater  when  the  excavated  center  of  such  a  tumor 
contains  mottled  material  (Fig.  135).  Tumors  which  encroach  upon  tli(>  lumen 
of  the  bowel  (Fig.  136)  may  be  recognized  by  a  persistently  narrowed  gas  shadow 
which  is  sharply  demarcated  proximally  and  distally  l)v  overhanging  edges.  In 
such  instances,  the  findings  ai'c  essentially  similar  to  those  described  later  in 
detail  in  the  section  on  annular  carcinoma  of  the  colon. 

As  previously  noted,  a  large  number  of  tumors  of  the  small  bowel  are  sar- 
comata, freciuently  lymphosarcomata.  Lymphosarcoma  rarely  produces  in- 
testinal obstruction  unless  intussusception  has  occurred.  Hodgkin's  disease  of  the 
small  bowel  may  have  an  identical  appearance  to  that  c)f  lymphosarcoma  but  is 
more  often  associated  with  narrowing  of  the  bowel  Ivuikmi  which  may  produce 
complete  obstruction.  Benign  tumors  of  the  small  bowel  aie  rare.  It  is  possible, 
however,  to  recognize  a  lipoma  of  the  small  bowel  (Fig.  137)  because  of  its  unusual 
lucency  and  discrete  nature. 

*  Figures  for  this  section  appear  on  page  198  et  seq. 
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Fig.  131.  Carciiionia  ot  jcjununi. 

Fig.  131  \  (/(//).  Pi-oiic.  Harium  ciicnia  is  iicnati\  ('.  Hciw  (•\-('r,  medial  to  tlic  splenic  flexure,  there  is  a  i 
stellate,  sliai'ply  deniarcatefl  };as  collection  (arrow  )  w  hich  does  not  liaxc  the  configuration  of  any  normal  Fii 
hollow  vistais.  It  resembles  the  renal  pelvis  anil  uretero-jjeh  ic  junction  Init  the  lateral  hoixler  is  convejjs 
without  evidence  of  calyces. 

Fig.  131B  (right).  In  the  right  ohliciue  view,  the  hizaric^  stellate  ])attern  is  more  marked  (arrow)  and 
extends  beyond  the  kidney  outline.  A  large  multinodular  caicinonia  was  located  in  the  jejunum  a  shorl 
distance  distal  to  the  duodeno-jejunal  fle.xure. 


Fig.  132.  Supine.  L 
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Fig.  133.  Huge  lymphosarcoma  of  the  terminal  ileum. 
Fig.  133.4.  (left).  Supine.  An  ill-defined  increase  in  density  is  present  over  the  lower  mid-abdomen. 
18  fact  that  this  is  a  large  mass  is  indicated  by  absence  of  normal  bowel  shadows  in  this  area,  ^^'ithin 
is  mass,  a  slit-hke  gas  collection  (arrow)  is  present  which  indicates  communication  with  the  bowel. 
Fig.  133B  (right).  Small  bowel  series  shows  huge  excavations  (arrows  A,  B,  C)  within  the  mass.  The 
s  seen  on  the  simple  film  occupied  the  periphery  of  one  of  these  (arrow  C). 


Fig.  134-.  Aneurj'smal  type  of  lymphosarcoma. 
Fig.  134A  (left).  Supine.  The  caput  coH  appears  to  be  remarkably  well  demonstrated  (between  arrows 
md  B)  and  sharp  in  contour.  The  borders  of  the  gas  shadow,  however,  show  no  septation  or  haustra,  a 
ck  transverse  lip  (arrow  C)  is  difficult  to  interpret,  and  finely  mottled  contents  extend  beyond  the 
i  shadow  to  the  midline. 

Fig.  134B  (right).  Small  bowel  series  shows  huge  dilatation  of  the  terminal  ileum  (arrow  A).  In  addi- 
n,  there  is  a  wide  space  between  the  terminal  ileum  and  adjacent  loops  of  small  bowel  (arrow  B),  indi- 
Ing  the  presence  of  tumor  in  and  beyond  the  bowel  wall.  The  li]^  (arrow  C)  rejjresents  edge  of 
nor  intruding  on  the  colon. 
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Fig.  J35.  "Aiicurysinal"  lyiuijliosai-conia  of  terminal  ileum 
Fig.  ]3.)A  (left).  Sui)iii('.  A  lar^'c  iiTcgular  mottl(Ml  oas  shallow  (between  arrows)  oeeupies  the  righ' 
side  of  tlie  pelvis.  This  is  easily  mistaken  for  fecal  material  in  the  cecum.  However,  it  is  sei)arated  fron 
the  colon  in  the  iliac  fossa  hy  a  l)i-oa(l  soft  tissue  density  and  no  similar  fecal  material  is  seen  elsewhere 
The  dome  of  the  bladder  (opacified  during  pyelography)  is  indented,  with  a  broad  soft  tissue  stripe  be 
tween  it  and  the  mottled  gas  shadow. 

Fig.  135B  (right).  Prone.  Residual  barium  outlines  a  large  ulceration  or  excavation  (arrows)  withi: 
the  tumor  in  the  terminal  ileum.  The  calilier  of  the  lumen  is  increased  at  the  site  of  the  neoplasm. 
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Fig.  136.  Mu]ti]jk'  lym]ilu)sarcomata  of  tlic  small  bowel. 
Fig.  136A.  Prone.  Double  contrast  portion  of  barium  enema  examination.  A  peculiar  jias  jiattern  is 
!sent  in  the  small  bowel  (ari-ows  B  and  C)  lateral  t(j  the  (lescendinp;  c(jlon.  A  faint  thin  channel  (arrow  B) 
meets  two  larger  collections  of  gas.  The  superior  collection  shows  a  sus])iciously  sliarj)  bulging  edge 
{row  C)  which  can  be  followed  into  the  narrow  channel.  In  addition,  a  faint  dumbbell-shaped  gas  coi- 
tion is  pres^ent,  medial  to  the  splenic  flexure  (aiiow  A). 


'ig.  136B  (left).  Supine.  Four  da\  s  later.  An  irregular  collection  oi  gas  (between  arrows)  is  again  noted 
he  level  of  the  iliac  crest.  The  central  portion  is  relatuch'  wide  with  irrci^ular  nodular  contours  convex 
•ards  the  lumen.  The  nanow  superior  portion  abi'upth'  |oiiis  dilated  bowel,  i.e.,  a  sharp  edge  is  jjresent. 
'ig.  136C  (rigid).  Small  bowel  series  shows  two  narrowe<l  seuments  (arrows)  with  ulcerated  lumen 
scalloped  contours. 
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Fifi.  I."{7.  Lipoma  of  j(>,junum.  |  ' 

Fig.  137A  {left).  Evacuation  film  of  harium  cucma.  A  ,i>lol)ular  lucent  area  (between  arrows)  ispreseni  i 

which  is  sharply  dcmarcateil  around  its  entire  cireuniference  i)y  a  thin  line  of  soft  tissue  density.  i 

Fig.  137B  {right).  Small  howel  series  shows  the  lar,<;e  defect  (l.etween  arrows)  distending  the  lumen  i 

of  th(>  jejunum.  There  is  no  obstruction.  Diagnosis  was  confirmed  at  ojxM-ation.  I 
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IV.  INFLAMMATORY  DISEASE  OF  THE  SMALL  BOWEL 


The  most  common  chronic  infi;unmatory  disease  of  the  small  bowel  is 
granulomatous  or  regional  ileitis,  or  ileojejunitis.  In  many  instances,  the  disease  is 
confined  to  the  terminal  ileum.  In  most  cases,  despite  the  tact  that  there  is  con- 
siderable thickening  (jf  the  bowel  wall,  there  is  no  fixed  rigidity  and  the  bowel 
lumen  remains  closed.  Spasm  resulting  i'rf)m  increased  irritability  contributes  to 
difficulty  in  maintaining  filling.  It  is  uncommon  therefore  to  visualize  persistent 
gas  shadows  in  such  diseased  areas  (Fig.  138).  When  there  is  sufficient  obstruction, 
however,  in  the  terminal  ileum,  the  "preterminal"  segment  of  ileum  may  be  evi- 
dent because  of  continuous  gas  filling.  Since  the  disease  ordinarily  extends 
proximally  into  this  loop  as  well,  characteristic  inflammatory  changes  may  be 
recognized  in  this  segment  (Figs.  139  &  140).  The  presence  of  intrinsic  disease 
is  indicated  by  straightening  and  narrowing  or  irregular  distensibility  and  the 
absence  of  a  normal  mucosal  pattern.  The  thick  mucosa  produces  hazy  margins 
or  double  contours  to  the  borders  of  the  gas  column.  The  increased  thickness  of 
the  bowel  wall  and  adjacent  mesentery  is  identified  by  the  fact  that  adjacent 
loops  of  bowel  are  separated  from  the  diseased  segment  by  a  considerable  distance. 
When  the  disease  is  extensive,  this  may  simulate  the  presence  of  peritoneal 
fluid  or  exudate  (Fig.  141).  The  involved  segments  of  bowel  freciuently  remain  in 
the  same  position  on  .serial  examination  or  with  change  in  position  of  the  patient. 

In  granulomatous  jejunitis,  multiple  short  stiictures  with  mai-ked  dilatation 
of  the  intervening  portions  of  the  small  bowel  are  common.  These  intervening 
segments  may  be  relatively  short  (Fig.  142)  or  maikedly  elongated  with  thick 
walls  and  thick  septa  resembling  distended  colon  (I'igs.  14:!  iV  144).  Tliickening 
of  the  wall  of  the.se  markedly  dilated  loops  is  the  icsult  of  musculai'  hyi)ertrophy 
due  to  long  standing  incomplete  obstruction.  44ie  sliort  narrowed  segments  of 
more  marked  disea.se  intervening  between  the  dilated  portions  may  or  may  not 
be  visible.  In  association  with  granulomatous  ileitis,  there  nuiy  be  large  intra- 
abdominal masses  due  to  marked  involvement  of  the  mesentery  and  nodes  which 
compress  or  displace  adjacent  loops  of  small  bowel  or  colon  (Fig.  14.")). 

Tuberculosis  is  a  less  common  variety  of  chronic  inflammatory  disease  of  the 
small  bowel  and  may  be  manifest  by  changes  similar  to  those  desci  ibed  abov(>  for 
granulomatous  ileitis.  The  ileocecal  region  is  f]-e(iuentiy  im-ohcd  and  n  nariowed 
ileum  and  marked  irregularity  in  the  contour  of  the  cecum  and  ascending  colon 
may  be  evident  on  a  simple  film  (Fig.  14()).  If  th(>i-e  is  an  associated  jiei-itonitis  or 
peritoneal  reaction,  the  loops  of  small  bowel  may  be  separated  from  each  other  by 
increased  gray  .stripes.  In  such  instances,  it  is  (HtHcult  to  determine  the  extent 
of  involvement  of  the  small  lx)wel  since  the  loops  fixed  by  plastic  exudate  may 
shpw  a  bizarre  appearance. 

In  the  more  acute  inflammatory  disea.ses  involving  tlie  small  bowel,  irregular 
distension  with  fluid  and  gas  is  commonly  present  as  a  result  of  functional  dis- 
turbances. In  se\'ei-e  case's,  this  may  be  combined  with  e\idence  of  inti'insic 
disease  of  the  l)o\\cl  wall  niai-ketl  by  thickening,  iri'cgularity  oi'  efT;icenient  of  the 
mucosal  pattern  (I'ig.  147). 

*  Figures  for  this  seftion  appear  on  page  204  et  seq. 
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Fifi.  138.  Terminal  ileitis. 

Fig.  138A  (left).  Prone.  .Sniall  iiowcl  xtics  liarnini  was  delayed  m  entering  the  terminal  ileum.  Tht 
sacroiliar  joint  sjiace  (arrows)  smiulates  a  nan-owed  termuial  ileum. 

Fig.  I38H  (nqlit).  Prone.  Later  m  the  e.xaniination.  liariiim  m  the  tei'iiiinal  ileum  (arrows)  shows  thi 
narrowed,  prex'iously  eollapsed.  terminal  ileum 


Fig.  139.  Supine.  Uejiional  ileitis.  An  unusually  lony,-  straifilit  gas-filled  segment  of  small  bowel  (arrow 
is  present  low  on  the  right  side  of  the  ahdomen.  The  caiiijer  of  this  segment  is  not  uniform,  the  margii 
are  indistinct  and  normal  \  al\  ulae  or  mucosal  folds  are  absent.  A  hazy  density  around  this  area  sugges 
surrounding  inflammatory  reaction.  This  loop  is  situated  al)o\-e  the  usual  location  of  the  terminal  ilea 
and  re])resents  a  "i)reterminai"  portion  of  distal  ileiun.  The  more  dilated  sujx'rior  and  lateral  porti< 
(iil)per  arrow)  is  ])ro\-imally  locateil.  The  terminal  ileum,  which  was  more  niarke(lly  involved,  is  n 
e\idcnt. 
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140  {left).  Supine.  Regional  ileitis  and  ulcerative  colitis,  A  se<;nicnt  of  small  bowel  proximal  to 
terminal  ileum  (arrows  A  and  B)  has  a  jjeculiar  confi<iui';'tion--tlie  ])ro.\imal  ])oi-tion  (ari-ow  A)  is 
.  itcd  and  the  distal  part  (arrow  B)  is  narrow.  The  mucosal  surface  distally  is  liazy  w  ith  multii)le  ir- 
ular  contours.  The  wall  bulges  towards  the  lumen;  adjacent  loops  of  howcl  "axdid"  the  area.  The  wall 
the  dilated  proximal  portion  does  not  appear  to  be  thickened.  Several  uniformly  dilated  and  normally 
uous  loops  of  small  bowel  are  ])resent  in  the  mid-abdomen.  There  is  also  an  abnoi'inal  pattei-n  of  the 
.  in  the  colon;  the  distal  trans\-erse  colon  is  dilated  with  an  a])])arent  strictui'c  in  the  splenic  flexure 
iper  arrow). 

•"ig.  141  (right).  Supine.  Ileojejunitis.  Numerous  gas-filled  loojjs  of  small  bowel  throughout  tlie  alj- 
nen  (arrows)  have  an  abnormal  configui'ation  and  caliber.  In  the  peh'is,  the  bowel  is  somewhat  dilateri, 
h  thick  walls;  the  loops  at  the  level  of  the  left  iliac  crest  arc  narrow  with  thicker  walls.  The  mucosal 
tern  shows  no  normal  folds  but  is  either  totally  absent  (looj)  below  the  stomachj  or  irregularly  flattened 
scalloped.  Other  abnormal  features  include  the  lack  of  the  normal  sinuous  configuration,  unusually 
g  and  straight  course,  separation  of  loops,  and  the  persistence  of  gas  in  the  intrinsically  diseased  areas. 
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Fig.  1 1'2.  Supine.  ■Icjunitis.  Short  niarkcHlly  dilated  segments  of  Ixjwel  (arrows)  in  the  left  upper  quad- 
rant simulate  the  haustral  pattern  of  colon.  These  are  portions  of  relatively  normal  jejunum  intervening 
between  narrowed  "skip"  areas  of  granulomatous  disease. 
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Fig.  144.  Supine.  Jejunitis.  A  luiscly  distended  looj)  of  bowel  in  tiie  uppei-  and  left  side  of  tlie  abdomen 
lulates  colon.  Tj'pical  small  bowel  valvulae  are  present,  liowcx ci ,  in  the  loop  on  the  left  and  the  visu- 
zed  portions  of  the  colon  do  not  appear  remarkable.  The  bowel  wall  is  thick  (gray  stripe  between  arrows 
ind  B)  despite  marked  distension,  as  a  result  of  long-standing  obstruction.  The  site  of  obstruction  is 
b  outlined  but  close  observation  shows  an  abrupt  narrowing  and  flattening  (arrow  C)  of  the  gas  column 
front  of  the  spine  clue  to  intrinsic  di.sease. 


|(  Fig.  145.  Prone.  Ileocolitis.  The  ascending  colon  is  uregulai  ly  narrowed  and  shortened.  It  is  also  com- 

irf  >ssed  on  its  medial  aspect  (arrow).  No  loops  of  bowel  are  evident  in  this  area  but  there  is  a  suggestion 

iJ  in  increase  in  densitj'.  Small  bowel  series  showed  extensive  ileitis  with  large  extrinsic  masses  displacing 

tii  sh  small  and  large  bowel. 
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Fig,  146.  Supine.  Ileocecal  tuherculo.sis.  Numerous  looi)s  of  (listcMuled  gas-filled  small  bowel  occupy 
the  mid-ahdomeii.  The  soft  tissue  stripes  between  adjacent  loops  are  thickened  (peritoneal  exudate?). 
The  gas  ])attern  in  the  right  lower  (luadrant  outlines  a  narrowed  terminal  ileum  (arrows  B  and  C)  and  a 
markedly  irregidar  cecum  and  ascending  colon  (arrow  ("j.  The  ileocecal  \-alve  is  effaced  and  patent. 


Fig.  117.  Acute  necrotizing  enterocolitis. 

Fig.  147A  (left).  Suj^ine  A  bizaric  pattern  of  gas  and  fluid-hlled  areas  of  small  and  large  bowel  is  note* 
throughout  the  abdomen.  Small  bowel  loops  (arrows)  are  moderately  distended  with  coarse  valvulae  ani 
coarsely  sr:illopcd  bordei's. 

Fig.  147B  (right).  Five  days  prior  to  147A.  Irregular  distension  with  gas  and  fluid  is  more  clearly  evi 
dent  on  an  erect  film.  Se\-eral  loops  of  small  bowel  show  a  coar.se  valvular  pattern  (arrows)  and  eccentri 
flattening  or  hmited  distensibility  along  one  border. 


V.  VASCULAR  DISEASE  OF  THE  SMALL  BOWEL* 


The  recognition  of  mesenteric  occlusion  with  infarction  of  the  small  bowel  on 
simple  films  of  the  abdomen  is  well  established  and  the  roentgen  findings  are 
well  known  (29,  ;^0).  In  a  classical  example,  there  is  extensive  involvement  of  the 
small  bowel  with  hemorrhagic  thickening  of  the  wall  and  absence  of  normal 
motility.  The  most  severely  involved  loops  are  narrowed  with  irregularity  or 
scalloping  of  the  walls  and  marked  thickening  of  the  wall  as  e\  idenced  by  sepa- 
ration of  adjacent  loops  (Fig.  148).  In  the  early  stages  (Fig.  149)  or  in  cases  with 
less  severe  damage,  the  changes  in  the  bowel  wall  may  l)e  more  difficult  to  iden- 
tify. In  most  cases,  many  feet  of  small  bowel  are  iii\-olved  l)ecause  of  closure  of 
the  main  vessel.  In  a  limited  number  of  instances,  a  relatixcly  short  segment  is  in- 
volved either  originally  or  during  recovery  from  more  extensive  vascular  com- 
promise (31,  32)  (Figs.  150  i^'  151).  The  roentgen  changes  in  these  more  isolated 
or  discrete  segments  of  bowel  are  similar  to  tho.se  seen  with  more  extensive  in- 
volvement. The  most  common  type  <if  segmental  infarction  of  the  bowel  occurs 
in  association  with  intestinal  obstruction  due  to  adhesions  which  produce  a 
localized  volvulus  or  clo.sed  loop  (Figs.  152-154).  Vascular  compiomise  of  such 
a  loop  ranges  from  simple  congestion  and  edema  to  complet(>  neciosis  and 
gangrene.  The  presence  of  an  abnormal  loop  of  this  type  can  often  be  detected 
on  simple  films  of  the  abdomen  (33)  but  the  exact  stage  of  the  process  is  ditiicult 
to  determine  (34).  Somewhat  similar  changes  may  be  seen  in  the  small  bowel 
as  the  result  of  ascites  or  adjacent  inflammatory  disease  (35)  such  as  a  pei-itonitis 
(Fig.  155)  or  a  i-etropei-ilmiitis  due  to  adhesions  to  a  bare  area  i)ost-operati\-ely 
(Fig.  15(i).  Sucli  secdudary  oi'  n(>H-s])ecific  in\-ol\'enient  of  loo[)s  of  small  l)owel 
is  more  common  clinically  than  primary  ^•ascular  disease  because  of  the  large 
variety  of  intra-abdominal  inflammatory  conditions. 

*  Figures  for  this  section  appear  on  page  210  et  seq. 
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coarsely  serrati'd  contour  and  s(>])aratc(l  from  cacli  other  by  hugely  thiekeiied  soft  tissue  stripes. 


Fig.  119  (Irft).  Iiifarctcd  sukiU  howcl  m  an  infniit  (hir  to  volvulus.  Cas  outlines  numerous  I,m.|,~  . 
smaU  liowel.  In  an  infant,  the  pn-.-cnrc  i,\  ii,i>an(l  the  .-il i>cncc  of  a  \-al\-ular  pattern  are  not  rciiiai  k:ilif 
However,  these  loops  are  not  iuiitoiinl\-  distenilcd,  lack  normal  tortuosity  and  are  separated  from  car 
other  by  extraordinarily  wide  solt  tissue  stripes. 

Fig.  l.iO  (right).  Supine.  Localized  small  bowel  infarction.  A  single  elongated  loop  in  the  right 
fossa  farrows)  is  dilated  with  marked  irregular  coar.sening  of  the  valvular  pattern  and  separation  froi| 
adjacent  loops.  At  exploration,  a  foot  of  small  bowel  was  gangrenous. 
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i^ig.  151.  Prone.  Segmental  infarction  of  the  small  bowel.  A  single  loop  of  jejunum  (arrow)  shows  a 
"l!  k  of  normal  valvular  pattern  with  flattening  of  its  borders  and  limited  or  irrej^ular  disteiisiliility. 


tiS  Ig.  152.  Incarcerated  gangrenous  loop  of  small  bowel  due  to  jjost-operatixc  jieh  ie  adhesions.  Dilated 
^   and  fluid-filled  loops  of  small  bowel  fill  the  abdomen.  A  discrete  loop  on  the  right  side  of  the  i)elvis 
tween  arrows  A  and  B)  is  not  markedly  dilated  but  shows  a  thick  irregular  w  all  with  no  normal 
•  v'ulae.  The  two  limbs  of  the  loop  approach  each  other  at  its  base  (arrow  C). 
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Fig.  153A  {left).  Supine.  Tlio  small  howcl  is  dilated  and  filled  with  and  fluid  ni  continuous  fashion. 
However,  no  loops  are  evident  in  the  lower  alxlonien  or  ])elvis  and  the  site  of  transition  can  be  located 
(arrow)  approximately.  The  loop  of  bowel  at  this  site  shows  an  irregular  contour  with  coarse  folds. 

Fig.  153B  (right).  Prone.  Findinjis  persist  witii  change  in  jjosition  of  the  patient.  At  operation,  a  con- 
gested, edematous  loop  was  found.  It  did  not  reciuiic  leseetion. 


Fig.  154.  Supine.  Small  intestinal  nl i m  i  i, m  diir  tn  .nllicsions  and  a  twisted  loop.  A  horseshoe-shape 
loo])  (between  ai'rows)  is  ))resent  on  tlie  iif^ht  side  ot  the  peh  is.  \'al\-ulae  are  absent  l)Ut  the  wall  is  smool 
an<l  does  not  apjx'ai-  to  be  tliiekened.  The  loop  is  nari'ow  and  the  two  limbs  icmain  ai)])osed  to  each  oth( 
interiorly  at  its  base.  At  ojjeration,  lysis  of  adhesions  was  sufficient  to  restore  a  normal  ajjpearance  1 
the  bowel. 
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Fig.  155  (left).  Supino.  Acute  apix-iidicitis  witli  pcrloi'atioii  and  i)cnt()intis.  Several  long  (lilate(l  trans- 
erse  loops  of  gas-filled  small  bowel  (>ccup\-  the  lowei-  alid<inicii  and  peh'is.  The  thickening  <if  tlie  wall  is 
artl}-  due  to  serosal  exudate  (ir  uiti-aperit(ineal  fluid.  \  ah  ulae  arc  present  l>ut  difhcult  to  \  isnalizc  within 
le  gas  column  because  tlie\-  project  onl\-  a  short  distance  into  the  lumen.  This  is  iiKhcated  by  the  short 
lunt  profile  indentatKnis.  The  \-alvulae  m  the  (hlated  loop  ol  ie|unuiu  on  the  Idt  -idc  dl  the  alxlonien 
re  more  normal  in  appearance  but  are  also  somewhat  thickened  and  irregular.  The  ciiloii  in  tiie  right 
iac  fossa  shows  ii'regular  distensibilit\'  and  a  sott  tissue  "gap""  is  ])resent  m  tin'  rei;iiiii  (if  tlii'  ap])eiidi.\. 

Fig.  156  {right).  Supine.  Incomplete  obstructidii  pnst  right  cdlectdiiiy.  Irregular  dilated  gas-filled  loops 
f  small  bowel  are  fixed  retroperitoneally  to  the  bare  area  produced  at  operation.  Normal  folds  are  absent 
nd  the  wall  shows  faint  scallojiing.  Two  weeks  alter  this  film  was  taken,  these  lo(ji)s  showed  a  normal 
aliber  and  configuration  but  were  still  fixed  m  jjosition. 


VI.  MISCELLANEOUS  LESIONS  OF  THE  SMALL  BOWEL* 


The  characteristics  of  diverticula  of  the  mesenteric  small  bowel  are  essentially 
similar  to  those  described  for  duodenal  diverticula  (Fig.  157).  Rarely,  a  duplica- 
tion of  the  small  bowel  may  communicate  with  the  lumen,  fill  with  gas,  and 
resemble  a  diverticulum.  However,  a  typical  valvular  pattern  may  be  evident 
within  a  duplication  (Fig.  158).  Blind  ends  of  small  bowel  after  side-to-side 
anastomoses  (Fig.  159)  may  also  simulate  diverticula  but  often  are  (juite  large 
and  more  cylindrical  or  tubular  in  configuration  (Fig.  160).  The  relationship  of  a 
blind  loop  to  the  site  of  the  anastomosis  may  be  e\'ident  from  the  simple  film 
or  may  require  barium  studies. 

A  large  internal  hernia  may  present  as  a  confined  group  of  fluid-filled  (Fig.  Kil ) 
or  gas-filled  (Fig.  162)  loops  of  small  bowel,  in  the  absence  of  obstruction.  The 
presence  of  a  sac  is  indicated  by  the  uniform  convex  margins  of  the  trapped 
group  of  loops.  If  the  afferent  and  efferent  loops  are  also  visualized  (Fig.  162), 
the  neck  of  the  sac  can  be  localized.  In  some  instances,  the  presence  of  a  para- 
duodenal or  mesenterico-parietal  hernia  may  hv  suspected  by  an  indentation  (jr 
displacement  of  the  medial  aspect  of  the  descending  colon  (Fig.  163). 

As  pointed  out  above,  mottling  of  the  small  bowel  contents  may  be  seen  in 
association  with  di\erticula  or  similar  cul-de-sacs  in  the  course  of  the  small 
bowel  or  with  an  (■xca\-atiug  or  perforating  tiunor.  Mottling  of  small  bowel 
content  in  association  with  obstruction  in  the  newl)orn  period  is  characteristic 
of  meconium  ileus  (:!())  (fig.  1(14),  .Mottling  of  the  small  bowel  content  or  ab- 
normal small  bowel  content  can  also  be  recognized  in  patients  with  sprue  of 
the  tropical  or  non-tropical  ty])e.  In  such  instances,  there  is  usually  dilatation 
of  the  bowel  and  a  striking  exaggeration  of  the  valvular  pattern  (Figs.  1()5  166). 

*  Figures  for  this  section  appear  on  page  215  et  seq. 
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Fig.  157.  Prone.  Large  jejunal  divcrtifulum.  A  globular  thin  walled  structure  (arrow)  with  no  septa 
•  haustral  pattern  is  present  medial  to  the  descending  cf)lon.  Mottletl  contents  can  be  faintly  seen 
ithin  it. 


Fig.  158  (left).  Supine.  Jejunal  duplication.  A  persistent,  dilated,  discrete,  gas-filled  structure  (between 
rrows)  in  the  left  upper  quadrant  shows  a  valvular  pattern.  This  was  partially  filled  from  the  adjacent 
jjunum  on  barium  meal  studies. 

Fig.  159  (right).  Supine.  Status  post  right  colectomy  and  ileotransverse  colostomy.  A  pear-shaped 
lind  end  of  small  bowel  (lower  arrow)  is  attached  by  a  short  stem  (upper  arrow)  to  the  transverse  colon. 
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Fig.  160.  Status  post  ilcotraiisverse  colostomy  and  ri,i^lit  colcctniny.  A  largo  dilated  blind  loop  (arrow) 
is  ])rcsrnt  to  the  liglit  of  the  spine,  closed  end  dii'ected  upwards.  The  configuration  of  the  loop  does  not 
suggi'^f  that  it  is  hallooned  under  great  pressure.  The  nuiscle  in  the  wall  is  [jrobably  "decompensated," 
that  is,  maintains  a  large  caliber  with  little  increase  in  intraluminal  pressure. 


Fig.  161.  "I'araduodeni: 

Fig.  161A  (left).  Supine.  A  large  bean-shaped  sharply  demarcated  density  (between  arrows)  occupies 
the  ui)i)er  mid-abilonien. 

Fig.  161 H  {n'l/hl).  Prone.  Small  bowel  loo])s  between  arrows  are  inclosed  in  a  large  internal  hernia  sac 
which  extends  both  to  the  right  and  to  the  left  of  the  s])ine  above  the  transverse  colon. 
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'ig.  162  (left).  Prone.  I^ctt  'panKhKHlcnal"  hiTiiia.  Cias-filled  l(joi)(s  of  small  bowel  occupy  an  internal 
'\  nial  sac  which  extends  Ix'hind  the  descending  colon.  Tlie  afferent  (arrow  A)  and  efferent  (arrow  B) 
'  l  )s  approach  each  other  as  they  pass  through  the  neck  of  the  sac. 

'■"ig.  163  (right).  Prone.  Left  "paraduodenal"  liei'nia.  The  medial  aspect  of  the  descending  colon  shows 

arcuate  indentation  (ai  iow  )  convex  laterally.  The  region  medial  to  the  colon  ai)pears  homogeneously 

ise  due  to  fliiid-Hlled  Innp^  ot  >niall  bowel. 


Fig.  161.  Supine.  [Meconium  ileus.  Small  bowel  loojw  are  distended  with  gas  and,  on  the  right  side, 
itain  mottled  contents  (arrow). 
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Fig.  165.  Non-tr()i)i("il  sprue. 
Fig.  165A  {Itfn.  Su|)iiic.  "Fecal"  material         on  the  rijilit  side  (upitrv  arrow),  on  tlie  left  side,  ani  i 
in  the  pelvis  has  a  finely  mottled  apj)earance.  In  addition,  numeious,  somewhat  thickened,  closely  space!  , 
valvulae  are  present  in  dilated  seunients  of  small  bowel  (lower  arrows).  Most  of  the  "feeal"  material  i  , 
in  the  small  bowel. 

Fig.  165B  {right).  Prone.  Small  bowel  series  shows  tlilated  small  bowel  with  eoarso  valvulae.  The  va 
vulae  are  uniform  in  thickness  and  the  small  bowel  loops  show  a  normally  sinuous  course. 


Fig.  166.  Prone.  Non-tropical  sjjrue.  Small  howcl  loops  in  the  pelvis  (arrow)  are  shghtly  dilated  bii 
the  prominent  feature  is  an  exaggeration  of  the  normal  fold  pattern  with  mottled  bowel  content. 
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The  Colon 

I.  THE  NORMAL  COLON* 


The  location  of  tho  various  portions  of  the  colon  is  basic  information  essential 
in  the  interpretation  of  an>-  siniiilc  film  of  the  alxlomeii.  It  is  fortunate  that 
gross  abnormalities  of  position  arc  uiiconunon.  Tlie  normal  \ariations  in  the 
course  of  the  colon  may,  ho\vc\ci\  create  considerable  confusion  since  in  contrast 
to  a  barium  enema  examination  the  entire  colon  is  rarely  \i>ualize(l.  An  ab- 
normally high  cecum  can  sometimes  be  sus|)ecte(l  by  the  al)sence  of  the  normal 
colonic  ni()ttle(l  fecal  mateiial  from  the  I'iglit  iliac  fossa.  Moi'c  commonly,  the 
cecum  is  low  in  position  and  extends  into  the  pel\is.  When  umtormly  filled  with 
gas,  the  inferioi-  rounded  conligui-ation  of  the  caput  coli  can  often  be  recognizcnl, 
sometimes  with  a  \citical  haustral  marking  (I'ig.  Ib7).  In  rai'c  instances,  a 
retrocecal  appendix  directed  superioi'ly  contains  suflicient  gas  so  that  it  can  be 
clearly  identified  (fig.  HIS)  C;?).  In  most  indixiduals,  the  trans\-ersc  colon 
traverses  the  upper  abdomen  a  short  distance  below  the  greatei'  cur\  ature  of  the 
stomach.  In  .sthenic  indi\  iduals,  the  traiisxcrse  colon  may  occupy  a  level  abo\-e 
the  greater  cur\'atui-e  of  the  stomach  but  this  is  unusual  and  associat<-d  with 
Home  degree  of  axial  rotation  of  the  stomach,  in  asthenic  in(li\-iduals,  the  ti'ans- 
ver,s(>  colon  may  loop  markedly  downwai'ds  and  the  distance  between  it  and  the 
greater  ciu\-ature  of  the  stomach  may  lie  quite  large.  In  such  cases,  the  adjacent 
limbs  of  the  hepatic  and  splenic  flexures  may  be  almost  \-ertical,  and  parallel  the 
ascending  and  descending  colon.  The  trans\-ei-se  couise  and  the  piominent 
haustral  pattern  of  the  trans\-eise  colon  will  oi'dinarily  pei'nnt  identification. 
The  mid-])oi-tion  of  the  t  ians\-ei'se  colon  may  show  a  rather  localized  acute 
angulation  superiorly  after  an  antecolic  gasti'oenterostomy.  When  an  angulation 
in  this  region  is  more  marked  and  extends  to  the  le\-el  of  the  diaphragm,  the 
possibility  of  omental  herniation  into  the  mediastinum  may  be  suspected. 

With  the  patient  in  the  recumbent  position,  .some  degi-ee  of  interposition  of 
the  hejxitic  flexure  of  the  colon  between  the  livei'  and  the  anterioi'  abdominal 
wall  or  the  diaphragm  is  not  uncommon.  Interjiosition  of  the  s|)leiiic  flexur(> 
between  the  spleen  and  the  left  leaf  of  the  diaphragm  is  lare.  \Mien  the  splenic 
flexure  is  distended,  it  may  occupy  the  i-egion  iimnediately  below  the  left  leaf  of 
the  dia])hragm  but  the  spleen  is  then  located  post eiioi'ly  and  medially.  In  the 
absence  of  splenic  enlai'gement ,  the  indentation  on  the  superior  and  j)osterior 
lateral  aspect  of  the  si)lenic  flexure  by  the  spleen  is  ordinaiily  not  marked.  A 
flattening  or  an  indentation  of  the  hepatic  flexure  by  the  liver  is  common 
(l"ig.  ](■)!))  although  a  marked  indentation  of  the  gall  bladder  on  the  h(>|)atic 
flexure  is  unusual. 

*  Figures  for  this  .section  appear  on  page  224  et,  seq. 
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Considerable  coiifusioii  may  arise  when  there  is  a  markedly  elongated  sigmoid 
loop  which  extends  far  towaids  the  right  side  of  the  abdomen  (Fig.  170)  or  extra- 
ordinarily high  on  the  left  side  of  the  abdomen  medial  to  the  descending  colon 
(Fig.  171).  This  confusion  is  often  increased  by  the  fact  that  such  an  elongated 
loop  of  sigmoid  often  shows  a  distinct  haustral  pattern  resembling  the  more 
proximal  portions  of  the  colon. 

There  is  ordinaiily  sufhciciit  omental  and  mesenteric  fat  within  the  abdominal 
cavity  to  permit  rather  faint  \  isualizat ion  of  the  outer  wall  of  the  colon  when  a 
gas-filled  segment  is  present.  A  thin  sei'osal  fat  line  is  rarely  evident  unless  two 
such  gas-filled  segments  are  innnediately  adjacent  to  each  other.  In  many  indi- 
viduals, there  is  a  considei-aiile  amount  of  fat  in  the  lumbar  gutters  continuous 
with  the  i)ropei-itoneal  fat.  .\s  a  icsult,  the  outline  of  the  descending  colon  l)oth 
on  its  medial  and  lateial  asjx'cts  ( I  'ig.  172)  and  the  lateral  aspect  of  the  ascending 
colon  are  ordinai'ily  deai'ly  cx  ident. 

The  radiographic  density  of  the  bowel  wall  and  of  fecal  material  is  essentially 
the  same  although  occasionally  inspissated  fecal  matei'ial  ap])ears  to  ha\'e  a 
somewhat  greatei-  density.  If  a  segment  of  colon  appears  to  be  uniformly  and 
homogeneously  dense  with  a  relati\-ely  small  calil)er,  it  is  likely  that  it  is  emjjty 
of  fecal  material  (big.  172).  If  the  calibei-  is  large,  it  may  be  assumed  that  it  is 
filled  with  fluitl.  .\s  is  the  case  with  the  small  bowel,  the  oxcrall  diameter  (»f  the 
contracted  or  empty  colon  is  grealei'  than  would  be  anticipated  because  of  the 
marked  redundancy  of  the  niucusa  and  subnuicosa.  In  contrast  to  the  small 
bowel,  howex'er,  when  the  colon  is  lill(>(l  under  physiological  conditions,  the 
redundant  mucosa  becomes  (|uite  flat  and.  except  for  the  haustral  septa,  the 
inner  aspect  of  the  colonic  wall  is  usually  (|uite  smooth  and  sharply  delimited. 
The  charactei-islic  calibci-  of  the  (illed  colon  is  at  least  twice  as  great  as  the  small 
bowel.  It  is  somewhat  larger  on  the  I'ight  side  and  in  the  transx'ei'sc  colon  than  in 
the  descending  colon  and  sigmoid.  The  caliber  of  the  colon  as  filled  ])liysiologically 
is  not  gic:itl\'  (lilTei-ent  from  the  caliber  seen  during  i)arium  enema  examination 
despite  the  fact  that  the  ])i'e.ssure  applied  l»y  the  enema  is  considerably  greater. 
During  filling,  the  thickness  of  the  colonic  wall  does  not  appear  to  change  re- 
mai'kably  until  exti'enie  distension  is  I'eached. 

Tlie  classical  pattern  of  the  colon  consisting  of  recui'i-ing  luuistra  s(>parated  by 
thin  septa  is  well  known.  Tlie.se  thin  septa  represent  essentially  twice  the  thick- 
ness of  the  mucosa  with  a  minimal  amount  of  subnuicosa.  While  there  is  little 
doubt  that  basically  this  pattern  is  anatomically  determined,  the  formation  of 
septa  is  also  a  functional  phenomenon.  Sei'ial  examinations  of  the  abdomen 
taken,  for  example,  during  the  coui'se  of  intra\-enous  jjyelograpliy  often  demon- 
strate the  transi(>nt  natui'e  of  hau.stral  .septa  (Figs.  17:;  174).  Haustral  .septa 
al.so  disapiiear  dui-ing  a  mass  moxcment,  not  only  in  the  contracting  pai't  of  the 
colon  but  al.so  in  the  ai-ea  being  filled.  It  has  also  been  demonstrated  that  haustral 
.septa  may  reappeai-  aftei-  a  peiiod  of  .se\-eral  years  in  jxitients  with  healed 
ulcerati\-e  colitis  CIS).  .Moreo\-er,  many  of  the  septa  are  thicker  than  those 
conventionally  ])icture(l  in  anatomical  texts  and  presumably  contain  a  portion  of 
the  muscailar  layer  as  well  as  muco.sa  and  submucosa.  These  thicker  .septa  have 
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been  referred  to  us  "muscular"  haustral  septa  in  couti'ast  to  the  thiinier 
"mucosal"  septa.  lu  addition  to  septa  of  these  t>'pes,  wider  sei;inental  contrac- 
tions e(iual  in  length  to  one  or  scNcral  haustia  which  coinijh't ely  occhide  the 
lumen  are  not  unconnnon  (l'i.u;s.  17:!,  17")  17(1).  A  concenti'ic  nari-ow  channel 
may  persist  in  a  com  racted  area  of  this  ty])e  ( I'  ifi.  1 7."))  or  occasionally  a  haust  rum, 
markedly  narrowed  from  side  to  side,  may  he  seen  within  its  center  ( I'ig.  176). 
In  contrast  to  a  haustral  septum,  the  contracted  bowel  at  the  site  of  a  segmental 
contraction  may  protrude  into  the  adjacent  liausti'a  and  sinuilate  a  filling  defect 
(Fig.  170). 

Intrinsic  disease  of  the  colon  is  often  manifested  hy  distuihances  in  the 
haustral  pattern.  Normally,  haustral  septa  are  fairly  unifoiin  in  thickness  al- 
though their  luminal  edges  may  sliow  bulbous  or  club-shai)ed  enlargements  which 
may  be  bifid  (Fig.  177).  The  hausti'a  inter\-ening  between  the  septa  bulge  out- 
wards in  uniform  fashion.  When  the  haustral  i)atteiii  is  cleaiiy  e\  ident,  the  short 
axial  openings  between  adjacent  haust ra  can  often  be  \  isualized.  The  course  of 
the  longitudinal  tenia  intervening  between  tlie  indix'idual  sacculations  of  the 
haustra  (I'^ig.  17;-!)  can  also  be  seen,  sometimes  completely  separating  the  sac- 
cules from  each  other.  The  saccules  of  a  single  haust  l  um,  particulaiiy  on  the  right 
side  of  the  bowel,  often  appear  to  fill  and  contract  independently  of  each  other. 
This  may  be  related  to  the  "churning"  action  described  as  occurring  in  the  colon. 
When  the  .saccules  are  not  symmetrically  filled,  the  openings  in  the  haustral 
septa  may  l)e  eccentrically  located.  The  couise  of  the  longitudinal  tenia  then 
also  appears  to  be  eccentric  and  to  parallel  the  openings  in  the  hau.stral  septa 
(Fig.  173). 

Under  physiological  circumstances,  free  fluid  in  any  large  (juantity  is  not 
present  in  any  portion  of  the  colon.  In  elderly  individuals  who  evacuate  ])oorly, 
fluid  may  remain  in  the  colon  after  a  cleansing  enema.  Ilowe\-er,  such  individuals 
ordinarily  do  not  tolerate  an  enema  well  so  that  any  ictention  is  ordinarily  con- 
fined to  the  left  side  of  the  colon.  It  nnght  be  noted  also  lliat  it  is  difhcult  to 
introduce  any  large  (|Uantity  of  air  into  the  colon  during  the  couise  of  an  enema 
because  of  the  foi'ination  of  a  gas  trap  in  the  tube  or  in  the  I'ectum  (10).  After 
acti\'e  cat  liarsis,  t  here  may  be  considei-able  fluid  in  the  colon,  particularly  on  the 
right  side,  but  this  is  not  associated  with  dilatation  (;!!»).  I'ndei-  most  circum- 
stances, it  is  wise  to  a.ssume  that  any  substantial  amount  of  free  fluid  in  tlie  colon 
is  abnormal  until  pro\-(Hl  otherwi.se.  The  recognition  of  e\cii  large  amounts  of 
fluid  hi  the  bowel  on  films  taken  with  the  i)atient  iccumbenl  may  be  <liHicult 
(Fig.  178A).  This  possibility,  ho\ve\-er,  must  be  ke|)t  in  mind  when  a  wide  homo- 
geneous l)and-like  densit)'  lies  within  the  coiu'se  of  the  colon  and  conforms  to  its 
anticipated  location  and  configuration.  In  most  instances,  ihere  is  sullicient  gas 
associated  with  the  fluid  to  produce  the  t\-pical  ai)|)eai-ance  of  a  floating  gas 
colunni  (Fig.  178B).  As  el.sewhei'e  in  the  gasti'o-intesi  inal  li'act,  a  gas  colunni 
provides  the  opportunity  for  A'isualizing  the  iimei-  as])ect  of  the  bowel. 

The  fecal  material  in  the  right  side  (»f  the  colon  shows  a  1>'i)ical  mottled  appeai'- 
ance  with  innumerable  trapped  small  collections  of  gas  (Fig.  17'.»).  Mottled  fecal 
material  of  the  same  character  can  (>cca>ioiially  be  seen  in  the  more  distal  portions 
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of  the  coldii  ( l-"i<i;.  Ki'.li.  .\[at('i'ial  of  tliis  type  i< -uHicicnt ly  pasty  to  form  large 
continuous  collections  winch  arc  usually  in  contact  with  the  bowel  wall  over  a 
considerahle  di-tance.  While  this  mottled  fecal  niatei'ial  is  poorly  demarcated, 
close  exannnation  of  the  i)eri])hery  indicates  that  it  tills  the  lumen  in  a  fashion 
.similar  to  fluid  and  that  the  contours  bulge  outwards  and  correspond  to  the 
expected  colonic  conli<j;urat ion.  Larger  discrete  collections  of  gas  are  f)ft(>n  seen 
adjacent  to  thi>  fecal  material  but  separate  from  it  and  rai'ely  sui'rouading  it 
completel>'  il'iii.  ISO).  In  the  normal  progress  of  fecal  material  tlnou^h  the 
colon,  most  of  the  water  is  absorbed  so  tlial  the  fecal  matei'ial  on  the  left  side  of 
the  colon  is  considerably  nioi'e  coni])act.  .Mottling  is  much  less  e\'ideiit  in  the 
fecal  matei-ial  on  the  left  side  an.d  may  be  completely  al)sent.  A  iHwersal  of  the 
norma!  secjuence,  that  is,  mottled  fecal  material  on  the  light  side  and  fluid 
contents  on  the  left  >ide  of  tlie  colon  is  abnoi'mal.  The  solid  nature  of  the  fecal 
material  in  the  left  colon  is  often  well  seen  when  discrete  collections  ai'e  com- 
pletely surrounded  liy  gas  and  give  the  appeai'ance  of  scvl)ala.  Such  scvbala  may 
be  mistaken  foi-  filling  defects  ])arti(ailarly  if  they  are  of  homogeneous  den.sity 
(Fig.  181).  Scvl)aia  are  not  .se(>n  normally  on  tlie  right  side  of  the  colon.  Marked 
.scvbala  formation  is  unusual  excejit  in  eldei'ly  indi\iduals  who  presumably  are 
chronically  constipated.  Connnonly,  the  moi'e  solid  collections  of  fecal  material 
on  the  left  side  of  the  colon  appear  to  alternate  with  sliort  gas-fill(>d  segments. 
These  ga.s-filled  collections  in  the  descending  colon  (bigs.  1S2  t^-  18;^)  appear  as 
di.screte  circular,  o\()id  oi-  icctangular  collections  in  the  cour.se  of  the  colon. 
They  ordinai'ily  form  a  single  colunni  but  occasionally  a  doul)le  cohmm  may  be 
present  if  the  haustral  pattei-n  is  maiked  (big.  184).  It  is  foilunately  rare  for  any 
sub.stantial  amount  of  gas  to  be  caught  within  this  solid  fecal  material  so  that 
gross,  totally  bizarre,  ga.-  conligmat ions  do  not  occur  normally.  While  discrete 
collections  of  gas  may  show  a  variety  of  configui-ations,  the  lateral  bowel  wall 
is  usually  conxcx  outwards  and  is  nex'cr  conv(>x  towards  the  lumen.  Along  the 
axis  of  the  bowel,  howexcr,  the  l)orders  of  these  collections  of  gas  ai'c  (juite 
variable  and  may  be  sti'aight,  conca\-e  or  coiixcx.  The  variety  of  configurations 
along  the  axis  of  the  colon  is  de])endent  on  the  nature  and  configuration  of  the 
segmental  cont  lact  ions  which  separate  the  colon  into  di.screte  compartments. 

The  ai)pearance  of  the  fecal  material  in  the  sigmoid  corresponds  to  that  seen 
in  the  descending  colon.  This  poi'tion  of  the  colon,  however,  is  the  most  difficult 
to  \  isualize  becau-e  of  marked  overlapping  aiul  the  fact  that  vnidei'  most  circum- 
stances it  appear-  to  be  relatively  empty.  There  is  ordinarily  some  gas  and  fecal 
material  to  be  seen  in  the  i-ectum.  This  fecal  matei'ial  may  be  scybalous  in 
nature  (big.  18."))  or  show  a  coarsely  mottled  app(>arance  somewhat  resembling 
the  fecal  matei-ial  on  the  ritihl  side  of  the  colon.  When  filled  with  gas,  the  con- 
hguratioii  of  the  rectum  may  be  (|uite  biz/are  (big.  ISb).  This  may  be  related 
to  the  fact  that  the  rectum  is  the  ternhiial  portion  of  the  colon  where  intraluminal 
pressures  ai'c  variable  and  deijendent  to  some  degree  on  voluntary  action. 

With  present  knowledge,  the  amount  of  fecal  material  and  gas  in  the  different 
portions  of  the  colon  is  unpredictable.  However,  nowhere  in  the  course  of  tlie 
colon  should  there  be  any  persistently  narrowed  channel  outlined  by  gas.  Be- 
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cause  of  the  principles  descrilx'fi  in  the  first  ehupter,  a  narrowetl  segment  of  si<inifi- 
cant  length  must  i-ei)r('scnt  a  ti'ansieni  pliase  (iiu-iiiff  filliii)j;  or  enipl yin<^.  Such 
transient  phases  are  occasionally  seen  ( l'"i<>;s.  1S7  i^'  ISS)  and  often  assume  a 
rather  bizarre  dumbbell  oonfiguratioii.  'I'he  naridwed  se<;;inent  in  such  instances 
is  not  associated  with  any  proximal  or  distal  vd<^v  and  is  not  irre<rulai-  or  angular 
in  outhne.  Occasionally,  as  pointed  out  above,  a  thin  gas-hlled  chaimel  along  the 
axis  of  the  colon  may  be  seen  interv(>ning  between  two  gas-filled  haustra.  This 
channel  is  unifoi'm  in  caliber  and  centi'ally  located.  A  discrete  large  collection  of 
gas  in  the  course  (if  the  colon  is  also  unusual.  Occasionally,  lioucxci'.  a  short 
segment  of  the  colon  may  be  ballooned  in  isolated  fashion  (big.  I  Si))  for  no 
apparent  reason  or  the  apical  poi'tion  of  a  redundant  flexui-e  inay  fail  to  contract 
and  may  i-etain  ga>  (big.  1!K)). 

lender  abnoinial  circumstances  in  which  a  large  part  of  the  entire  colon  is 
uniformly  i)atent  or  in  free  communication,  the  distribution  of  fluid  and  gas 
will  depend  on  the  position  of  the  patient  and,  in  genei'al,  will  follow  the  same 
physical  principles  that  apply  to  the  stomach.  With  the  patient  supine,  gas  will 
rise  and  fill  the  t  ran,-\-er>e  colon.  In  this  position,  gas  is  oi'dinarily  al.so  trai)ped 
in  the  cecum  and  ascending  colon  as  well  as  the  distal  descending  colon  and 
sigmoid.  With  the  patient  prone,  fluid  enteis  the  t lansxcise  colon  and  gas  enters 
the  regions  of  the  hepatic  and  s{)lenic  flexures,  the  distal  ascending  colon  and  the 
proximal  descending  colon.  Because  of  angulation  at  the  hepatic  and  splenic 
flexures,  at  the  junction  of  the  descending  colon  and  the  sigmoid,  at  the  recto- 
sigmoid and  within  a  I'cdimdant  loop  of  sigmoid,  fi'ce  exchange  of  fluid  and  gas 
betwe(Mi  adjacent  segments  may  i)e  hin(l(>re(l  or  blocked  by  the  formation  of 
traps.  The  presence  of  such  tiaps  is  often  not  immediately  evident  on  a  simple 
film  but  can  freciuently  be  surmised. 
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Fig.  169  (left).  Supine.  Tlicrc  is  a  flat  indentation  (arrow  on  right)  on  the  latcr.-il  aspect  of  the  ascending 
lion  due  to  the  liver.  Tlie  descending  colon  (arrow  on  loft)  is  filled  with  mottli  d  f.  i  al  material  in  con- 
nuous  fashion.  ]5oth  the  inner  and  outer  surfaces  of  the  bowel  wall  of  this  jjortion  of  the  colon  are 
!  -ident. 

('  Fig.  170  (right).  Suijine.  A  looj)  of  bowel  filled  with  gas  is  transversely  located  above  the  brim  of  the 
l^lvis  (white  arrow).  This  is  not  the  transxcrse  cDlon  w hii'h  is  located  hitih  in  the  abdomen  at  tin'  upper 
argin  of  the  film.  This  loo]),  when  \  isualized  as  continuous  with  the  other  gas-fille(|  .segments  (black 
tows)  in  the  right  lower  cjuadrant,  can  be  recognized  as  an  elongated  sigmoid. 
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ic  (l('sccii(ling  colon  (lower  arrows)  is  tlio  result  of  an 
luadrant  (upper  arrow).  The  sigmoid  is  located  on  the 


Fig,  171  (hit).  The  apparent  duplicatio 
elongated  sigiiiDid  cxtnuhng  into  the  left  up]K 
inner  aspect  of  the  descending  colon. 

Fig.  172  (right).  Supine.  The  descending  colon  is  clearly  seen  as  a  vertical  ribbon-like  density  in  con 
trast  to  surrounding  retroix'i  itonea!  fat.  It  is  likely  that  tliis  portion  of  the  bowel  is  empty  and  collapsed. 
Gas  in  the  caput  coh  Hlls  sul)di\  ided  liaustra.  In  the  ascending  colon,  the  gas  collections  are  j^robabl' 
bubbles  in  fluid-filled  hausti'a.  The  lateral  margin  of  the  ascending  colon  is  well  seen  against  adjacent 
properitoneal  fat.  The  meilial  margin  of  the  ascending  colon  can  also  be  faintly  seen  (arrow  on  right: 
The  rectosigmoid  (lower  midline  arrow  )  is  distended  with  mottled  semi-solid  fecal  material. 
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Fig,  173.  Haustral  and  sco-mciital  contractions  in  tlir  ti:iii-\ rrsc  colon. 

Fig.  173A  (left).  Supine.  Tlic  distal  ti'ansvcrsc  colon  is  moderately  distended  with  gas.  Thin  septa 
ubdivide  the  lumen.  The  i)n)\inial  maruin  ol  the  tias  colunni  is  arcuate  in  conliiiuration. 

Fig.  173B  {rigid).  Ten  minutes  attei-  miei  tion  of  contrast  medium  I'oi-  inti-a\-enous  pyelojiraphy,  a 
•emarkable  change  in  the  a|)pearance  ol  tlie  ilistal  transverse  colon  is  noted.  No  thin  septa  aic  ))resent 
)ut  a  thick  bar  of  .soft  tissue  completely  divides  the  gas  column  distally.  This  l)ar  re))i'esents  a  broad 
ocal  contraction.  Tlie  i)ro\inial  margin  of  the  gas  column  in  front  of  the  s])ine  is  tapering — a  configura- 
ion  which  is  not  normally  stable. 


Fig.  173C  (left).  Ten  minutes  later,  a  characteristic  symmetrical  haustral  pattern  is  seen  throughout 
,he  distal  transverse  colon. 

Fig.  173D  (right).  Ten  minutes  after  IT.SC",  the  thick  haustral  septum  immediately  to  the  left  of  the 
ipine  has  disappeared  although  its  original  site  is  indicated  by  shallow  depressions  on  each  contour.  Dur- 
ng  the  entire  period  of  observation,  a  segment  of  colon  in  front  of  the  s])ine  icmained  contracted. 

Xote  in  Figs.  173C  and  173D,  the  faint  longitudinal  linear  density  crossing  the  haustra  and  corre- 
;ponding  to  the  septal  openings.  This  represents  one  of  the  tenia,  ]jresumal>ly  the  tenia  libera,  on  the 
interior  surface  of  the  colon. 
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Fig.   171.  Transient   loss  of  liaiistnil  pattrni. 

Fig.  17rV  (left).  Supine.  Film  taken  piior  to  inti'a\-en()us  ])yeloji;ra]:)hy  shows  a  gas-filled  somewhat 
distended  loop  of  sii>iuoid  without  any  haustral  jjatteni  (arrow). 

f  ig.  17  Hi  iiiijlit).  During;  pyelograijhy,  di.stinct  haustral  pattern  with  rather  thick  septa  (arrow)  ap- 
peared in  the  sigmoid. 
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'ig.  176.  Prone.  Several  ^as-filled  haiistra  aic  seen  in  the  (lescendinsi  colon  separately  hy  relatively 
;  contracted  se<>;nients.  In  the  midst  of  one  ol  these  eonti'acted  areas  (arrow  j,  a  thin  almost  eom])letely 
apsed  haustrum  is  outlined  by  a  small  amount  of  jias.  This  haustrum  is  surrounded  hy  soft  tissue 
eh  protrudes  into  the  gas  column  of  adjacent  haustra. 


'ig.  177.  Supine.  No  intrinsic  lesion.  The  transN-erse  and  descending  colon  are  moderately  distended 
h  gas.  Seveial  haustral  septa  show  club-shaped  free  margins  (arrows)  which  simulate  snwdl  polyps. 
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Fig.  178.  Obstructing  ctircinoin;!  dI  llic  splenic  flexure. 

Fig.  I78A  (left).  Supine.  An  apjiarentlv  discrete  distciided  loo])  of  bowel  farrow  on  left)  filled  witl 
is  seen  to  the  left  of  the  .s])uie.  A  rather  liouioiieneous  uicreasc  in  density  is  seen  throutihout  the  lo: 
abdomen.  A  gas-filled  haustrum  (.•')  (arrow  on  rif^ht)  is  cx-ident  in  the  rciiion  of  the  hepatic  flexure 

Fig.  178B  {right}.  Prone.  Iniincdiate  barnun  enema  examination  showi'd  obstruction  due  to  a  v' 
stricting  carcinoma  in  the  splenic  flexure.  It  is  nowe\  ident  that  (  (nisiilerable  fluid  is  ])resent  through 
the  colon  pro.ximal  to  the  obstruction.  The  discrete  uas  collections  (arrow  on  l(>ft)  in  the  haustra  of 
transverse  colon  are  floatmj;  on  fluid.  The  outer  walls  ol  the  trans\-erse  colon  are  clearly  delineated.  T 
slightly  arcuate  septa  project  into  the  gas  column  within  tiie  distend(>d  ascending  colon  (arrow  on  rig 
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'ig.  179  (left).  Supine.  A  large  amount  of  mottled  fecal  material  is  seen  in  the  cecum  and  ascending 
m.  vScybalae  surrounded  by  gas  are  present  in  the  descending  colon.  In  the  sigmoid,  scybalous  masses 
ulate  a  filling  defect  with  o\-erhanging  edges  (arrows). 

ig.  180  (right).  Supine.  Finely  mottled  fecal  material  fills  the  lateral  jjortions  of  the  cecum  and  ascend- 
colon  (lateral  arrow)  while  gas  occu])ies  the  medial  portions  (m.eflial  arrow).  It  is  likely  that  the  fecal 
Lerial  is  sufficiently'  fluid  to  fall  to  the  most  dep{>ndent  jiart. 


ig.  181 A  (left).  Supine.  A  scybalum  (arrow)  in  the  distal  descending  colon  simulates  a  filling  defect, 
ig.  181B  (right).  Same  case,  twenty  minutes  later.  The  apparent  defect  is  more  completely  surrounded 
;as  (arrow)  and  is  continuous  with  similar  fecal  material  proximally. 
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Fig.  182  {left).  Supine,  Xonnal.  There  is  an  elono-ated  discrete  coilection  of  gas  (arrow;  in  the  descenc 
ing  colon  wiiich  d(ies  not  resenilile  a  liaustruni  hut  is  trappeil  hetween  two  contracted  segments.  Tl 
small  l)ul)l)les  al)ove  this  area  are  prol)ahly  trapjjcd  in  s{)li(l  I'ecal  material  (no  preparation  prior  to  e 
anunation). 

Fig.  183  (right).  Supine.  The  ixvttern  of  gas  in  tiie  deseenrling  colon  consists  of  discrete  collectio: 
sepai-ate(l  from  each  other  l»y  contracted  regions  of  variaMe  length.  Xo  septa  are  ])re.s(>nt  within  tf 
indix'idual  gas  collections.  The  lat(>ral  borders  of  each  collection  are  flat  or  c(>n\-e.\  outwai'ds.  The  axi: 
borders  are  flat,  con\-e\  or  c((nca\-e.  A  Inzai're  hausti'al  pattern  is  present  in  the  ascending  colon — 1\ 
lateral  saccules  are  uniforndy  distended  hut  the  medial  saccules  (ari'ows)  lia\-e  a  variahle  shape  and  siz 
While  this  is  paitly  due  to  projection  differences,  the  individual  saccules  of  a  given  haustra  may  reU 
and  contract  independently. 


Fig.  181  (left).  Sui)ine.  The  descen(hng  colon  shows  an  e.xciuisite  haustral  pattern.  Xote  the  variatio 
in  configuration  of  the  imlividual  saccules  and  in  the  thicknes.ses  of  the  hausti'al  .septa.  Proximally,  t 
longitudinal  tenial  hand  c()m])letely  separates  adjacent  saccules  while  distally  the  saccules  communici 
with  each  other. 

Fig.  18.}  {right}.  Supine.  Tne  rectum  is  di.stended  with  small  scyhalae.  The  mottled  fecal  material 
the  ascending  colon  and  the  row  of  gas  collections,  some  of  whicli  enclose  scyhalae,  in  the  descendi 
colon  are  typical. 
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Kifj.  187  (/r/n.  Supine.  Xo  intrinsic  lesion.  A  bizarre  (liunl)l)ell  confisunition  in  tlie  i)ro.\imal  descendin 
(■(lion  is  present.  'I'liis  disappeared  on  suliseciuent  films.  The  narrowed  channel  (between  arrows)  ma 
he  mistaken  lor  a  constrictinji  lesi((n  hut  there  are  oi)\-ious  peculiar  functional  changes  on  each  side  i 
till  e\pandeil  ailjacent  portions. 

Kifi.  188  (riijiil).  Supine.  Xo  intrinsic  lesion.  Another  dinnhhell  confiy;ui'ation  with  a  narrowed  segmcr 
(arrow  )  connecting  expamled  irretiularlx  shaped  rei;i(ins.  This  is  not  a  stable  conHj;uration.  A  sey,-ment< 
contraction  is  occurrinii  m  tiie  narrowed  rej;ioii  which  is  disi)lacin<i  gas  both  pro.ximally  and  distalh'  an 
will  shortly  become  complete. 
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Fig.  189A  (left).  Supine.  No  intrinsic;  le.-ion.  A  large  discrete  bean-shaped  collection  of  gas  (arrow)  is 
■resent  on  the  right  side.  No  other  gas  is  noted  in  the  colon. 

Fig.  189B  (right).  Ten  minutes  later,  during  intravenous  pyelography,  the  collection  of  gas  (arrow) 
i  divided  into  two  by  a  transverse  septum. 


Fig.  190.  Supine.  A  distended,  lobulated  collection  of  gas  (arrows)  is  seen  in  the  left  uppei  quadrant 
istinct  from  the  small  bowel.  This  was  demonstrated  to  be  gas  trapped  at  the  apex  of  an  elongated 
gmoid. 


II.  CARCINOMA  OF  THE  COLON* 


Patients  with  carcinoma  of  the  colon  may  present  themselves  with  indefinite 
com]ilaints  such  as  vague  abdominal  discomfoit,  weakness,  loss  of  weight  or 
aiicniia.  As  a  result,  attention  may  not  be  immediately  focused  on  the  colon  and 
a  variety  (il  other  roentgen  examinations  may  be  I'eciuested.  Manj'  patients  often 
do  not  picsciil  thcni.-chcs  until  (■(>ni])let('  intestinal  obstruction  occurs.  The 
roentgen  lindings  indicatixc  of  complete  mechanical  ol)struction  of  the  colon  are 
well  known  and  will  not  be  repeated  here.  Howe\-er,  incomplete  intestinal  ob- 
struction may  be  ]M-esent  and  go  unnoticed  clinically  because  the  patient  does  not 
complain  of  constipation  and  in  fact  may  present  with  diaribea.  Signs  of  in- 
complete obsti'uction  may  therefoi'e  be  discoxci'cd  accidentally  on  a  film  of  the 
abdomen.  In  sexd'al  instances,  the  diagnosis  of  an  obstructing  lesion  in  the 
region  of  the  hepatic  flexure  ( i'ig.  101  )  has  lieen  obx'ious  on  oral  cholecystography 
but  has  been  missed  because  of  the  fact  that  attention  was  confined  to  the  gall 
bladder.  The  degree  of  distension  jjioximal  to  a  partially  obstructing  lesion  may 
be  as  great  as  that  present  when  obstruction  becomes  complete.  Ihiwever,  gas 
and  h'cal  material  may  be  seen  beyond  the  lesion  in  portions  of  colon  of  normal 
eahl)er.  Functional  changes  immediately  distal  to  such  a  lesion  including  the 
persistent  presence  of  gas  are  not  uncommon.  The  fecal  material  proximal  to  a 
partial  ob.^truction  may  remain  iclatively  normal  in  appearance  or  become  cjuite 
fluid.  I  ecal  content  beyond  the  site  of  a  partial  obstiuction  may  remain  fluid 
hut  usually  sullicient  dehydiation  of  the  fecal  stream  occm-s  distal  to  the  ob- 
struction to  ])i-o(luce  solid  material  of  relatively  normal  consistency. 

The  roentgen  findings  indicative  of  obstruction  may  be  considered  to  be  in- 
direct e\  idence  of  the  j)resence  of  a  lesion  which  in  most  cases  tui'ns  out  to  be 
a  cai'cinoma.  I'oi'  our  present  i)VU'po.'^e,  we  ai'e  interested  in  the  direct  signs,  that 
is,  those  roentgen  features  which  can  be  seen  on  a  sinij^le  film  of  the  abdomen 
which  pernut  a  moic  exact  diagnosis  of  the  location  and  natur(>  of  the  lesion. 
In  tho-e  instances  in  which  th(>  bowel  is  dilated  proximal  to  the  lesion,  there 
is  often  >ufiicient  gas  to  ])ei-niit  \  isualiza1  ion  of  the  proximal  margin  of  a  fill- 
ing defect  ( I'igs,  I'.rj  \\)\].  In  s()m(>  instances,  it  may  be  (lesirabl(>  to  inten- 
tionally position  the  |)atienl  so  that  gas  rises  to  the  edge  of  the  lesion.  .\n  irreg- 
ulai-,  pi'oti-uding,  nodulai',  soft  tissue  defect  at  the  distal  margin  of  the  ga.s 
column  is  indicatixc  of  a  neo])lasni.  Because  of  the  large  amount  of  gas  and 
distension  fre(inently  present,  it  is  often  neces.sary  to  view  this  i-(>gion  of  the 
film  with  a  bright  light  in  ordei-  to  recognize  the  soft  tissue  densities.  The  dis- 
tended l)owel  inunediately  proximal  to  the  obstructing  lesion  often  forms 
pouches  which  extend  distally  a  short  distance  around  the  defect  and  assist  in 
its  I'ecognit ion. 

\\"\th  incomplete  obsti'uction,  gas  may  be  pr(>sent  in  the  colon  both  proximal 
and  distal  to  the  lesion.  It  may  thei-efore  be  j)()ssible  to  \  isualize  both  extremities 
of  the  filling  deh'ct  within  the  bowel  (Figs.  U)5      19()).  Moreover,  the  narrowed 

*  Figures  for  thi.s  section  aijpear  on  pafje  239  ct  seq. 
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central  channel  within  the  consti'icting  lesion  may  also  be  evident  as  a  result  of 
stasis  of  gas  (Figs.  HI.)  i^-  lOli).  Careful  ()l)servatioii  is  often  reciuired  to  observe 
this  narrowed  channel  l)ecause  it  is  ordinarily  (|uite  faint.  It  frecjuently  widens 
at  each  end;  occasionally  only  the  terminal  portions  may  he  seen  as  triangular 
indentations  in  the  center  of  the  proximal  and  distal  hoi-ders  of  the  lilling  defect. 
These  findings,  that  is,  a  jn'oximal  and  distal  edge  with  a  central  nari'owed 
channel,  may  he  e\-ident  as  a  i-esult  of  local  gas  i-etention  in  the  af)sence  of 
significant  ol)struction  ( hig.  1U7)  because  of  interfei-encc  with  local  contractility. 
Fecal  material  is  i-ai'elv  seen  at  the  site  of  an  anmilai'  carcinoma.  11h>  inci'cased 
contractility  proximal  to  such  a  lesion  re(|uii'cd  to  inoxc  the  fecal  >trcani  ap- 
parently is  ordinarily  sufHcient  to  prop<'l  llir  content-  be\-on(l  the  narrowed 
area. 

In  some  patients  with  an  annular  type  of  carcinoma,  the  most  clearcut  finding 
is  the  narrowed  central  channel  (Figs.  198  A:  199)  rather  than  the  overhanging 
edges.  This  narrowed  channel  usually  has  an  irregular  or  angular  configuration 
with  hazy  indistinct  margins.  Although  the  edges  of  the  tumor  may  not  be 
clearly  seen,  a  soft  tissue  gap  between  the  narrowed  gas  column  and  acfiacent 
portions  of  the  colon  is  usually  e\-ident  (I'ig.  198).  In  extreme  instances  of  this 
type,  the  iiai'rowed  chamiel  may  be  extraordinarily  long  (Figs.  200  201). 
These  are  usually  scirrhous  types  of  carcinoma  which  grow  predominantly  along 
the  long  axis  of  the  bowel. 

In  contrast  to  an  annular  or  scirrhous  type  of  carcinoma,  a  carcinoma  of  the 
colon  may  present  as  a  large,  usually  irregular,  polypoid  lesion  protruding  into  the 
lumen  of  the  bowel  (Figs.  202-205).  This  appearance  is  moi'e  fre(|uent  in  those 
portions  of  the  colon  that  normally  have  a  large  calilx'r  such  as  the  right  side  of 
the  large  bowel  or  the  rei'tum.  A  polypoid  lesion  such  as  this  may  ha\-e  a  narrow 
pedicle  (Fig.  202)  or  a  bi-oad  bax'  (  Fig.  20.'! ).  In  other  in-tances.  a  multilol lulated 
or  cauliflower  type  of  aijpeai'ance  may  be  cleai'ly  ex  ideiit  as  a  result  of  marked 
irregularities  of  the  surface  indicated  l)y  bizarre  gas  shadows  within  the  filling 
defect  (Fig.  204).  In  .-ome  instances,  the  apjiarent  polyjioid  ai)])eai'ance  is  due  to 
thick  nodular  projections  around  the  entii'e  circumh'rence  of  an  ulcei'ated  lesion 
(Fig.  205).  A  large  polypoid  tumor  may  distend  the  lumen  and  almost  com|)letely 
obliterate  it  without  producing  remarkat>le  obstruction  (Figs.  2()(')  207).  It  is 
easy  to  mistake  a  filling  defect  of  this  type  for  fecal  content  or  a  h'cal  impaction. 

Another  type  of  carcinoma  of  the  colon  is  the  so-callcnl  "saucer"  \  ariety  which 
shows  irregular  elevated  edges  and  a  flat  or  ulcerated  center.  With  conliiuied 
growth,  this  type  of  tumor  usually  becomes  the  classical  anmilar  or  napkin-ring 
type  of  lesion.  In  cases  of  this  type,  it  may  be  possil)le  to  recognize  a  soft 
tissue  defect  within  the  course  of  the  colon  which  shows  in  its  center  a  rather  deep 
angular  or  irregular  ulceration  (Fig.  208).  The  ai^peaiance  may  resemble  a 
Carman  type  of  carcinoma  of  the  stomach  with  a  "meniscus'"  sign. 

In  another  type  of  carcinoma  of  the  colon,  the  growth  of  the  tumor  is  pre- 
dominantly towards  the  outside  of  the  bowel  and  into  adjacent  soft  tissues,  and 
obstruction  is  a  late  phenomenon.  This  type  of  tumor  appears  to  be  most  com- 
mon in  the  descending  colon  and  the  splenic  flexure.  At  these  sites,  retroperitoneal 
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adherence  and  extension  may  be  marked.  Post -operative  local  recurrences  aie 
often  of  this  nature.  While  the  growth  of  the  tumor  outside  of  the  bowel  may  be 
symmetrical  (I'ig.  209),  more  commonly  the  tumor  grows  eccentrically  and 
appears  to  anf>;ulate  or  compress  the  bowel  lumen  (Figs.  210  &  211).  The  tumor 
mass  that  results  may  be  so  largo  that  its  origin  in  the  bowel  is  not  suspected 
(Figs.  212  A:  21.')).  In  most  cases,  howcxcr,  an  irregular  column  of  gas  (Fig.  212) 
or  bizarre  l)ul)l)l('s  (I'ig.  21o)  indicate  communication  with  the  bowel.  A  stellate 
gas  collection  within  sucli  a  tumor  suggests  perforation  and  sinus  tract  formation. 
(Fig.  214).  In  other  instances,  marked  excavation  of  the  tumor  may  occur  and  a 
large  ragged  cavity  fiUed  with  mottled  fecal  material  (Fig.  215)  may  be  e\-ident. 
In  rare  instances,  a  large  mass  in  the  course  of  the  colon  is  due  to  intussusception 
resulting  from  a  carcinoina  (Fig.  21()). 

The  fraction  of  cases  of  carcinoma  of  the  colon  which  can  be  identified  f)n  simple 
films  of  the  abdomen  in  the  absence  of  all  evidence  of  obstruction  is  not  likely  to 
be  great  despite  careful  study  of  simple  films.  In  the  older  age  group,  however, 
there  .should  be  a  high  index  of  suspicion  and  minimal  findings  (Fig.  217)  should 
be  investigated  by  barium  enema. 
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Fig.  191.  Oral  cholecystography. 
Fig.  191A  (left).  Prone.  The  gall  bladder  is  well  ()i)acified  and  shows  no  filling  defect.  However,  of 
•eater  significance  is  the  distension  of  the  ascending  colon  l>y  fluid  mixed  with  retained  opaque  material, 
he  abrupt  termination  of  this  segment  in  the  region  of  tlie  lie]3atic  fiexure  indicates  an  obstructing 
sion. 

Fig.  191B  (right).  In  the  erect  position,  a  long  fiuid  level  (arrow)  indicates  the  li(|iii(l  nature  of  the 
)ntents  as  well  as  uniform  dilatation  of  the  area.  In  this  case,  the  distended  colon  is  well  demonstrated 
retained  opaque  material  but  a  fluid  level  sucli  as  this,  by  itself,  is  sufhcient  to  raise  the  suspicion  of 
)struction. 


Fig.  192.  Supine.  Carcinoma  of  the  hepatic  flexure.  Numerous  dilated  loops  of  small  bowel  containing 
is  and  fluid  occupy  the  abdomen.  In  the  right  upper  quadrant,  gas  in  the  distended  hepatic  flexure 
ows  an  abrupt  cut-off  with  .soft  tissue  projections  ("shoulders")  into  the  gas.  A  centrally  located  dimple 
ads  into  a  faintlj'  outlined  narrowed  channel  (arrow)  within  the  obstructing  annular  carcinoma. 
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'ig.  195.  Supine.  Carfinoma  of  the  hepatic  flexure.  There  is  marked  distension  of  the  hepatic  flexure 
V  11  a  mound-hke  protrusion  into  the  gas  column  (arrow  on  right).  The  transverse  colon  also  contains 
i|  although  it  is  not  distended.  As  a  result,  the  distal  soft  tissue  prf)tnisions  into  tlic  lumen  are  also  seen 
(  -ow  on  left).  ^Moreover,  the  typical  narrow  channel  in  the  center  of  tiic  lesion  is  well  (jutlined  by  gas. 


'ig.  196  {left).  Prone.  Carcinoma  ot  the  splenic  flexure.  Gas  is  present  in  the  colon  on  both  sides  of  a 
;  rt  markedly  narrowed  chaimel  (u])per  aiTow).  The  segment  above  is  irregularly  dilated  splenic  flexure 
'  le  the  portion  below  is  undistended  descendinti  colon  w  ith  typical  huustral  pattern.  Close  examina- 
;  ,  particularly  under  a  briiiiit  light,  shows  nodular  soft  tissue  intraluminal  jjrotrusions  extending  into 

0  gas,  both  proximall\-  ami  distally.  To  the  left  of  the  descending  volon  is  a  dilated  loop  of  small  bowel 
.•er  arrow)  which  is  in  the  nature  of  a  ".sentinel"  loop.  (Droplets  of  mercury  are  present  in  the  splenic 

4  jre.) 

ig.  197  (right).  Prone.  Carcinoma  of  the  descending  colon.  An  eccenti'ic  narrowed  channel  (arrow) 

1  rident  in  the  course  of  the  gas  column  in  the  descending  colon.  Soft  tissue  "shoulders"  project  into 
;  gas  column  at  each  end.  There  is  no  dilatation  of  the  gas-filled  segments  and  no  significant  obstruction. 
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Fig.  198  {left).  Siipiiu".  Carcinoma  of  the  dest-eiuling  folon.  A  narrow,  irregular  channel  of  gas  (arrow- 
is  present  in  the  iliac  fossa.  Overhanging  edges  are  not  visible.  However,  there  is  a  suggestion  that  tb' 
density  around  the  channel  is  increased  and  soft  tissue  gaps  are  present  at  each  end. 

Fig.  199  {right).  Supine.  Carcinoma  of  the  descending  colon.  A  narrow,  irregular  gas  channel  is  presoi 
in  the  iliac  fossa  with  faintly  outhned  shoulders  proximally.  Distally,  the  channel  is  overlapped  by  ' 
gas-filled  haustrum  indicating  acute  angulation  at  the  junction  probably  the  result  of  local  fixation. 


Fig.  200.  Prone.  Carcinoma  of  the  ascciKliim  r(,loii.  A  long  narrowed  channel  (between  arrows)  occupi' 
almost  the  entire  ascending  colon.  The  ( t  ntial  ulcerated  part  of  this  channel  is  relatively  wider  thf 
the  adjacent  portions  which  show  "waisting  ",  i.e.  are  convex  towards  the  lumen.  At  the  proximal  marg 
of  this  channel,  soft  tissue  edges  are  evident.  The  gas  column  beyond  the  lesion  is  band-like  in  configiir 
tion  with  irregular  contour  presumably  due  to  extrinsic  involvement.  (Large  calcified  biliary  calculi  al 
incidental.) 
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:.  201.  Supine.  Carcinoma  of  tlie  sigmoid.  A  long  irregular  narrow  channel  (between  arrows)  with 
ely  scalloped  walls  and  no  clear  pro.ximal  or  distal  demarcation  is  present  in  the  sigmoid.  This  is  an 
lal  type  of  spreading  or  scirrhous  carcinoma. 


1-  .  202  (left).  Proni  .  i  a:  :..a  of  the  cecum.  The  gas-tilled  caput  coli  (upper  outer  arrow)  is  directed 
•\  ds  and  laterally.  A  polypoiil  tilling  defect  (between  lower  arrows)  with  narrow  pedicle  protrudes 

t  he  lumen.  The  density  of  this  defect  is  not  uniform  indicating  a  lobulated  or  ulcerated  surface. 

^1  .  203  (right).  Prone.  Carcinoma  of  the  hepatic  flexure.  A  broad-based  filling  defect  is  present  in 

■e  "patic  fle.xure.  It  is  eccentric  rather  then  circumferential.  There  is  no  obstruction.  (The  faintly 

*«  ied  gall  bladder  indents  the  colon.) 
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Fig.  206.  Supine.  Carcinoniii  of  tin;  rectum  arising  in  a  large  villous  adenoma.  A  huge  soft  tissue  de- 
t  (arrow)  occupies  the  lumen  of  the  proximal  rectum.  The  distal  margin  is  partly  ol)scure(i  by  mottled 
al  material  but  multiple  nodules  can  be  discerned. 


Fig.  207.  Supine.  Carcinoma  of  the  rectum.  A  large  globular  filling  defect  (arrows)  fills  the  i)roximal 
ctum.  It  is  almost  completely  surrounded  by  gas  excejjt  inferiorly.  The  flefect  shf)ws  numerous  o\-oid 
irregular  faint  lucencies  within  its  center  which  do  not  resemble  gas  bubbles  in  fecal  materi.-il.  These 
suit  from  the  irregularly  lobulated  surface  of  the  neoplasm. 
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Fig.  208.  rim-atcfl  ciirciiionia  of  tlic  li(>i)atic  flexure. 
Fig.  208A.  Oral  eliolecystofiraijliy  shows  fi'ood  opaciflcatioi:  of  the  fiaU  bladder  which  contains  a  singk 
large  calculus.  Howe\'er,  close  oliser\-atioii  shows  a  ti'ianj;ular  iuarke(n>-  lucent  k:''^  shadow  (arrow)  irfi? 
the  course  of  the  he]>atic  flexure.  This  jias  shadow  is  suri-ounded  hy  soft  tissue  densities.  In  the  absencilh 
of  the  central  ^as  shadow,  the  fact  that  these  soft  tissue  densities  are  intraluminal  in  location  would  nol^l' 
be  appreciated. 


Fig.  20815  (Icfl).  Pi'one.  Same  case  soiiietinie  later.  The  mass  in  the  hepatic  flexure  (arrows)  is  no 
evident  as  a  narrowed  channel  or  a  defect  outlined  by  surroundini;  l>'it  as  a  poorly  demarcated  sof 
tissue  mass  in  the  center  of  which  an  anjiulai'  pocket  of  f;as  (arrow  A)  is  trapped. 

Fig.  208C  (right).  Barium  administered  from  above  shows  no  iciiiaikable  distention  of  the  ascendin; 
colon  hut  there  is  an  abru])t  cut-ofi'  of  the  barium  column.  The  small  deep  <  entral  ulceration  within  th 
neoplasm  is  outlined  by  barium  (arrow)  and  has  the  same  shape  seen  in  P'igs.  208A  and  B. 


ig.  209.  Supine.  Carcinoma  of  the  descrndini;  rdlon.  An 
he  upper  portion  of  the  left  lumbar  suttci'.  Tlir  iiic<|i;il 
;  bulging  lateral  border  extends  into  the  retidpcritoncal  o 
of  the  gas  column  in  the  distal  descending  colon  (lowei 
I  rcury  are  present  in  the  proximal  small  bow  el.) 
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•InnKatcd  soft  tissue  mass  (arrows)  is  present 
)()i(liT  (if  this  mass  is  not  clearly  delineated. 
])r(>])erit()n('al  fat  (outei'  ai'row).  The  scallop- 
arrow)  is  easily  overlooked.  (Lai'ge  globs  of 


Fig.  210.  Carcinoma  of  the  distal  descending  colon  with  eccentric  extrinsic  extension, 
ig.  210A  (left).  Supine.  A  thin  curved  irregular  collection  of  gas  (arrow)  is  present  at  the  brim  of  the 
/is.  Lateral  to  this  collection,  there  is  no  clear-cut  mass  but  a  unifoim  increase  in  densitj-  with  di.s- 
)ement  of  loops  of  bowel  superiorly. 

'ig.  210B  (right).  Barium  enema  shows  a  large  eccentric  filling  defect.  The  appearance  of  the  barium- 
d  residual  lumen  is  identical  to  the  gas  shadow  seen  in  Fig.  210A. 
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Fig.  211  (left).  Supine.  K'n  urnut  (■nrciiioiiia  of  (Icsccndinji  colon.  A  poorly  (Iciiiai'catcd  globular  ma 
(arrows)  is  ])r('scnt  aho\-('  the  iliac  crest.  The  gas  column  in  the  I'csidual  lumen  of  the  Iwwel  is  arcuate 
ciiiili<:iiiatioii,  convex  medially.  Within  the  lateral  portion  of  tlie  gas  column  is  a  polypoid  soft  tissi 
defect  which  is  continuous  with  the  larger  mass  extending  into  the  projjeritoneal  fat  layer.  Numeroi 
small  liiihhles  are  ])reseiit  in  the  center  of  the  extrinsic  mass.  A  vertical  row  of  metallic  sutures  indicat 
the  pre\  ious  ahdomiiial  incision. 

Fig.  212  (right).  Prone.  Perforated  carcinoma  of  the  descending  colon.  A  bizarre  narrowed  irregul 
gas  collection  is  present  in  the  left  u])per  ([uadrant.  The  presence  of  a  mass  is  indicatetl  by  the  e.xtensi' 
increased  density  around  the  gas  collection. 
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Fig.  213.  Sui)ine.  Carcinoma  of  the  (Icsccmlins  colon.  A  ]\n<rv  mass  (between  arrows)  is  present,  in  the 
t  lumbar  gutter  wliicli  i~  i  learl\-  demarcated  siipenorly  and  laterally.  One  would  ordinarily-  not  con- 
er  a  mass  of  this  size  to  he  a  primary  carcinoma  ol  the  colon.  There  is  no  evi<lence  of  obstruction.  How- 
-T,  two  small  peculiar  collections  of  gas  (lower  arrow)  are  ])resent  w  ithin  it  w  hich  inilicate  communiea- 
n  with  the  bowel  lumen. 


Fig.  214.  Perforated  carcinoma  of  descending  colon. 
Fig.  211.4  (left).  Supine.  Faint  bizarre  or  star-shaped  collection  of  gas  within  a  soft  tissue  density 
rrow)  is  present  at  the  crest  of  the  ilium. 

Fig.  214B  (right).  Barium  enema  shows  id(>ntical  findings  (arrow).  An  elongated  loop  of  sigmoid  e.xtends 
to  the  left  upper  quadrant. 
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Fig.  215.  I'^\r;i\;itiii^  i:iiriii(iiii:i  (il  tlic  splenic  flcxvire. 
Fig.  2I5A.  Su|)iiic.  Film  tai^cii  jifioi-  to  iiitriucnmis  |>yci(iii;i;i|)liy  sliows  a  lai'tic  tiisciT'to  niottled  colle( 
tion  (Ix'twccii  ai'i'dw  s)  of  fecal  material  in  the  left  upiier  (luadraiit.  This  semi-solid  (or  semi-liciuid)  niateris 
does  not  take  the  shape  of  haiistia  hut  has  an  iri-e<;ular,  aiifiulai'  |)('riphery.  It  aj^poai's  to  be  siirrounde 
by  soft  tissue  densities  with  no  bowel  inunediately  adjacent  to  it. 


Fig.  215B  {lift).  I'fone.  Film  taken  several  days  after  2\nA.  Mow  f-as  and  less  fecal  material  outline 
markedly  irreoulai-  ca\  it\-  with  nodular  jirotrusions  into  it  from  all  dii'ections  (arrows). 

Fig.  215(',  (ri(jld).  Hai'ium  enema  demonstrates  a  lara;e  rafi^ed  ca\ity  (arrows)  which  represents  £ 
excavated  neoplasm.  .Vdjaeeiit  small  bowel  looi)s  are  also  filled,  indicatinji;  perforation  and  fistu 
formation. 
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Fig.  216.  Intussuscepting  carcinoma  of  the  ileocecal  rogion. 
Fig.  216A  {left).  Supine.  A  large  glohular  homogeneous  density  (arrf)\v)  is  seen  in  the  usual  location  of 
i  ascending  colon.  There  is  no  evidence  of  ohstruction. 

Fig.  21613  {right).  Barium  enema  shows  intussuscejjtion  fari'ow).  This  was  due  to  a  carcinoma  of  the 
Ion  arising  near  the  ileocecal  \-ahe.  The  neoplasm  /xr  .sr  is  ohscured  on  hoth  the  simple  film  and  the 
ema  b}-  the  intussuscipiens  filling  the  lumen. 
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Fig.  217.  ( "ai'ciiKiiii.'i   <it   the  nscciK lum  colon. 

Fig.  217A  (left).  Supine.  Tin'  hausti-;il  pattciii  (it  the  asccndmti  colon  is  nitcrru|itc(l  l)y  a  rectangul 
gas  collpction  (between  aiTow.s).  Tlic  outer  lioidiTs  ol  tlie  bowel  at  tins  !e\-el  arc  well  seen  at  some  distan 
from  the  gas.  The  configuration  of  the  ^as  collection    straij^lit  niai^ms  and  absent  septa — is  pecuhar. 

Fig.  217B  (nght).  Barium  adniinistereil  from  al)o\-e  demonstrates  an  eccentric  filling  defect  (arro\ 
in  the  ascending  colon.  At  opei'ation,  a  carcinoma  was  found  on  one  wall. 


III.  ULCERATIVE  COLITIS 


The  great  value  of  simple  films  of  the  abdomen  in  the  diagnosis  of  fulminating 
ulcerative  colitis  with  "toxic  dilatation"  has  been  pi'cviously  described  (-fO  &  41) 
and  will  be  only  briefly  mentioned  in  this  section.  However,  in  many  patients 
with  less  acute  or  chronic  ulcerati\-e  colitis,  reniarlval)le  changes  in  the  gas 
pattern  of  the  colon  are  present  which  arc  of  considei'ablc  diagnostic  \  ahic.  In 
general,  the  diagnosis  of  ulcerative  colitis  on  the  l)asis  of  cliincal  findings  is  no 
great  problem  and  barium  enema  exanunat ion  is  oidinarily  dijignostic.  In  a 
limited  number  of  instances,  the  systennc  manifcstal  ions  such  as  tc\-er  and 
arthritis  may  dominate  the  clinical  picture  and  attention  may  not  be  diawn  im- 
mediately to  the  colon.  In  such  cases,  a  film  of  the  abdomen  taken  foi'  some  other 
purpose  may  indicate  the  primary  site  of  disease.  An  occasional  case  of  a^ynlpto- 
matic  or  burnt-out  ulcerative  colitis  may  be  disco\ cicd  incidenlally  on  a  simjjle 
film.  In  some  instances,  it  is  desirable  to  at  tempi  lo  establish  the  diagnosis  of 
ulcerative  colitis  without  performing  a  barium  enema,  for  example,  in  acutely 
ill  individuals,  in  children,  or  during  pregnancy.  In  patients  who  caimot  retain 
an  enema,  useful  information  may  be  obtained  fioni  a  simple  him. 

It  is  of  special  interest  that  simple  films  of  the  abdomen  may  sometimes  be 
more  instructive  in  patients  with  ulcerative  colitis  than  a  barium  enema.  This 
arises  from  the  fact  that  many  of  the  roentgen  featui-es  result  from  functional 
abnormalities  which  may  be  obhterated  or  obscuicd  by  uniform  filling  and 
maximum  distension  achieved  during  the  course  of  a  barium  enema.  Since  the 
most  marked  changes  are  present  in  acute  jjhases  of  the  disease,  seiial  simple 
films  are  useful  in  observing  the  progress  of  patients  under  treatment. 

It  is  characteristic  of  ulcerative  cohtis  that  noi-mal  solid  fecal  material  is  not 
present  in  areas  of  active  disease.  When  diarrhea  is  marked,  a  large  amount  of 
homogeneous  fluid  may  be  present  filling  the  colon.  Some  of  this  fluid  must  exude 
from  the  inflamed  surface  of  the  bowel.  Moreo\-ei',  the  normal  fluid  deli\-ered  to 
the  colon  by  the  small  bowel  is  not  absoibed  and  is  lapidly  transported  thiough 
the  colon.  In  addition  to  the  fluid,  there  is  often  considerable  gas  in  the  colon. 
In  more  chronic  cases,  the  presence  of  gas  is  probably  a  manifestation  of  a  func- 
tional abnormality  in  the  motor  response  of  the  colon.  In  acute  cases,  there  may 
be  an  increased  production  of  gas  within  the  bowel  as  a  result  of  bacterial  fer- 
mentation. In  the  fulminating  variety  a.s.sociat(>d  with  mai  ked  gaseous  distension 
of  the  colon,  much  of  the  gas  seems  to  come  from  the  blood  stream  since  it  may 
persist  after  ileostomy. 

The  nature  of  the  functional  alterations  in  patients  with  ulcerative  colitis  is 
not  entirely  understood  but  the  deviations  from  normal  ai-e  (|uite  evident.  As 
pointed  out  in  the  section  on  the  normal  colon,  .segmentation  of  the  colon,  that  is, 
a  division  into  relatively  short  compartments,  is  characteristic  of  the  normal 
functional  state  or  motor  response  of  the  colon.  This  segmentation  is  due  to  a 
variety  of  localized  contractions  which  include  the  thin  or  mucosal  haustral 

*  Figuie.s  for  thi.s  section  appear  on  page  256  et  seq. 
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septa,  the  thicker  or  muj^cular  haustral  septa,  total  haustral  contractions  as  well 
as  contractions  of  relatively  lon^  segments  of  the  colon.  This  characteristic  motor 
patteiii  is  niai'kedly  distuihed  in  areas  in\()h-e(l  l)y  ulcei-ati\'e  colitis.  Xone  of 
the  charactcrisi  ic  sei.)l;i  or  coiit I'act  ions  may  he  present  or  there  may  be  com- 
I)letely  al)noiinal  contractions  pi'oducing  a  \-ai'iety  of  ninisnal  configurations. 
Since  these  conligniations  do  not  cori'espond  to  any  of  the  normal  phenomena, 
suitahU'  terms  ai'c  not  axailahic  and  one  has  to  resoit  to  descriptive  statements 
such  as  "saw-tooth"  oi'  "ril ihon-like".  These  ])hen()inena  are  due  not  only  to 
abnormal  response  of  the  bowel  wall  to  intraluminal  pressure  changes,  but  also 
to  a  failure  to  respond  normally  to  the  jihysiological  stinuili  which  integrate 
and  coordinate  the  actixity  of  the  \  arious  portions  of  the  colon.  They  are  not 
simply  the  re.sult  of  inci-eased  oi'  (lecr(>ased  "tone".  Terms  such  as  dyskinesia  or 
dystonia  have  been  coined  to  refer  to  this  type  of  behavior.  The  irregular  con- 
tractile phenomena  are  usually  associated  with  abnormalities  in  caliber  which 
I'ange  from  the  huge  distension  seen  in  fulminating  ulcerati\'e  colitis  to  marked 
narrowing  which  fails  to  distend  excn  during  a  barium  enema.  Xai  rowed  segments 
which  would  ordinai'ily  completely  collapse  may  ])ersist  indefinitely.  .\s  pointed 
out  above,  many  of  these  functional  abnormalities  are  oblitei'aled  during  the 
course  of  a  barium  en(Mna.  The  only  functional  changes  which  may  persist  after 
complete  filling  with  bai'ium  may  be  an  absence  of  the  normal  haustral  pattern 
and  a  rather  imiform  limitation  in  di.stensibility  and  extensibility. 

In  a  general  way,  the  most  bizarre  functional  abnoi'malities  are  .^een  during 
acute  phases  of  the  diseases  (Figs.  218  A:  211»).  .V  markcMl  "saw-tooth"  appearance 
may  be  seen  with  alternating  spikes  and  indentations  into  the  gas  column.  This 
"saw-tooth"  pattern  may  be  fine  (I'ig.  218. V)  or  coaise  ( I'ig.  219).  Many  of  the 
spikes  presumably  correspond  to  areas  of  ulceration  although  deep  p.^eudo- 
diverticular  pockets  are  rarely  evident  except  in  the  fulminating  vari(>ty.  The 
indentations  produce  a  scalloi)ing  of  the  contour  which  can  often  be  traced  into 
the  gas  cohunn  as  either  thick,  iiregulai'  septa  oi-  flat,  pseudo-polypoid  pro- 
trusions. In  some  cashes,  a  narrow  lunuai  associated  with  \-erv  coarse  scalloping  of 
the  borders  indicates  marked  thick(>ning  of  the  bowel  wall,  presumably  the 
re.sult  of  hyperemia  (Fig.  220).  In  acute  phtises,  there  is  freciuently  a  large  amount 
of  fluid  in  the  bowel  as  well  as  distension  of  small  bowel  loops  due  to  a  reflex 
ileus. 

In  the  moi-e  chronic  stages  of  ulcerati\'e  colitis,  the  functional  changes  de- 
scrib(>d  abo\-e  as  a  "saw-tool h"  pattei'ii  are  not  likely  to  hv  present.  The  most 
prominent  finding  is  usually  a  simple  absence  of  septation  oi'  segmental  contrac- 
tions over  a  considei'al ile  leiigt  li  of  the  colon.  This  pi-oduces  a  "ribbon"  or  band- 
like pattern  when  the  inxohcd  segment  has  a  uniloiin  calibei'  (i'ig.  221  ).  Super- 
impo.sed  on  the  basic  i-ibbon  configuration  there  may  l)e  narrowed,  partially 
contracted,  areas  of  \-ariable  width  and  length  intei-\('ning  between  relatively 
dilated  segments  (fig.  222).  The  caliber  of  the  iii\-ol\-ed  poi'tions  of  the  ct)lon 
in  an  inacti\'e  stage  may  be  normal,  irregularly  inci-eased  oi'  rather  uniformly 
diminished.  In  assocaation  with  the  "I'ibbon"  pattern,  theic  is  often  a  snrjirising 
lack  of  e\  i(ience  oi  nuicosal  irregularity  such  as  pseudo-polypoid  changes  sng- 
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getting  thiit  there  has  l)een  extensive  mueosal  healing.  In  other  instancies  pre- 
sumably in  individuals  with  fre(iiient  exacerl)ati()ns  f)r  chronically  active  disease, 
pseudopolypoid  changes  may  be  marked  (I'  ig.  22;!).  In  patients  who  show  the 
ribbon  pattern,  a  shoitening  or  at  least  a  lack  of  redundancy  of  the  colon  is 
usually  present  ;is  well. 

It  is  rare  on  a  sini|)le  film  of  the  alxlomen  of  a  patient  with  ulcerative  colitis 
to  \  isualize  sufficient  gas  throughout  the  colon  to  be  nl>lc  to  detei-mine  the  exact 
extent  of  the  disease.  Xevcrtheless,  in  many  instances,  the  mo.st  important  seg- 
m(>nt  from  the  point  of  \i(nv  of  sui'gical  therapy,  that  is,  the  rectum,  can  be 
ol)ser\-ed  and  the  configuration  and  distensibility  of  this  area  determined.  It 
may  be  possii)le  io  recognize,  foi  e\ani])le,  that  the  rectum  is  intact  and  that 
the  disease  process  is  segmental  in  nature  (Fig.  224). 

Acute  fulminating  ulcerative  colitis  with  "toxic  dilat;ition"  shows  very  re- 
markal)le  distension  of  segments  of  the  bowel.  The  segment  most  commonly 
involved  is  the  trans\'erse  colon  which  may  be  hugely  distend(>d.  The  segment 
next  most  commonly  in\(>l\-ed  by  marked  distension  is  the  sigmoid.  The  descend- 
ing colon  I'arely  shows  as  sex'ere  distension  as  the  adjacent  poilions.  The  bowel 
is  also  fixed  in  position  as  can  be  demonstrated  when  the  i)i)sition  of  the  i)atient 
is  changed.  In  areas  of  less  se\-er('  iii\-ol\-cment ,  the  haustra  may  pei'sist  but  are 
thickened  or  incomj)lete  while  in  ;ireas  of  maximal  iiixohcmenl  the  hau.^tra 
completely  disappeai'  (I'igs.  22.')  iV-  22(1).  Dee])  ulcei'ations  may  be  seen  extending 
l)eyond  the  contour  of  the  colon  (big.  22.')).  A  \-ei'y  pi-oniinent  featui'c  in  many 
cases  is  a  huge  numbei-  of  pseU(l()-])oly])oi(l  ])rojections  re])reseiit  ing  residual 
islands  of  mai'kedly  inflamed  mucosa  pi-ojecting  into  the  gas  cohnnn  (I'ig.  22()). 
Associated  with  these  pi-oject ions,  the  wall  of  the  bowel  may  show  a  marked 
scalloping  as  well  as  dilfuse  thickening.  In  the  hiter  singes,  the.se  pseuflo-polypoid 
residual  islands  of  epithelium  also  disapjx'ar  and  the  bowel  wall  may  become 
extraordinarily  thin.  Perforation  is  therefoic  common  but  in  most  cases 
is  locally  sealed-off  and  camiot  be  identified.  In  a  mmiber  of  instances,  the  per- 
foration may  be  fice  and  the  pi'csence  of  gas  in  th(>  i)eritoneal  cavity  recognizable 
by  conventional  methods  (big.  227). 

The  changes  described  abo\'e  in  patients  with  ulcei-ati\-e  colitis  of  the  chronic, 
acute  or  fulminating  \-ariety  are  freciuently  siifiicient ly  characteristic  to  wai'rant 
this  diagnosis  witli  little  reser\  al  ion.  (Tinical  confirmation  is  ordinai'ily  rapidly 
forthcoming.  Occasionally,  part iculai'ly  in  eldeiiy  individuals,  ;i  "ribbon-like" 
pattern  may  be  seen  in  the  descending  colon  (I'ig.  22S)  oi'  moi-e  se\-ei-e  functional 
changes  may  be  present  as  a  result  of  i)rolonge(l  use  of  di-a.-tic  cathartics  (42) 
(Kig.  22!»).  .Marked  dilatation  of  the  colon  occurs  in  a  \-ariet>'  of  conditions  such 
as  sprue  oi-  sclei'oderma  or  as  a  I'esult  of  a  paralytic  ileus,  bndei'  most  circum- 
.stances,  howe\-er,  the  roentgen  featui-es  of  these  conditions  can  be  distinguished 
from  the  findings  described  al>(i\'e  in  nlceint i\-e  colitis.  It  is  likely  that  specific 
forms  of  dilfuse  colitis  may  be  more  difiicult  to  differentiate  from  nonspecific 
ulcerative  colitis  but  personal  experience  with  the.se  conditions  is  limited. 
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Fig.  218.  Suhacutc  ii(iiis|)cciH(^  iilcci'ativc  colitis.  Fever,  bloody  diarrhea,  abdominal  pain  and  disten- 
sion foi'  tlii'ce  months.  Sif;nioidosi-o|)\-  was  net;ati\-e  toi'  six  mrhcs;  blood  was  seen  coming  from  abo\  e. 

Fig.  218A.  Sui)ine.  The  oiithne  ol  the  uas  colinnn  m  the  distal  transverse  colon  and  sigmoid  sh<i\\ 
diffuse,  fine  serration  or  a  "saw-tooth"  appeai-ance.  Famt  nodular  solt  tissue  proj<"ctions  extend  into  th( 
entire  extent  of  the  visiiali/.ed  c-ontoiiis.  These  represent  tlie  congested  mucosa  w  ith  inter\-ening  ulcera- 
tion. The  caliber  of  the  bowel  is  not  decreased  and  lillmg  is  continuous  without  septa  or  s(>gmentation 
Mottled  fecal  material  is  present  m  the  ascending  colon  but  no  normal  fecal  material  is  seen  distally 
.\s  demonstrated  in  the  next  figure,  a  film  taken  with  the  patient  i)rone,  the  "af)sent"  descending  coloi 
and  rectum  are  tilled  w  ith  fluid.  One  continuous  colunni  of  fluid  and  gas  fills  the  entire  left  side  of  thi 
colon. 
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(Fig.  218B  (left).  Prone.  Gas  and  fluid  have  exchaniicd  positions  as  compared  with  Fig.  21SA.  Tlie 
scending  colon  shows  a  pattern  identical  to  that  seen  in  tiic  transverse  colon  and  sigmoid.  The 
insverse  colon  (between  upper  arrows)  is  filled  with  fluid  ('.\c('])t  for  a  thin  irregular  cohmm  of  gas 
ating  in  its  center.  The  outer  walls  of  tiic  transxcrsc  colon  ;irc  well  delineated  hy  pcrirolonic  fat.  A 
lilar  aiJiieai-ance  is  seen  in  the  ])i-o\iinal  sigmoid  (lower  arrow  ).  The  rectum  is  iioi-mall\-  dister;sil)le. 
Fifi.  218<':  {right).  Supine,  lie-cxaimnatioii  of  the  al)don:e)i  hjur  (la\s  later  shows  a  rcn:arkal>lc  change 
the  appearance  in  the  distal  ti-aiisvcrsc  colon.  .\  few  thick  se]jta  (arrows)  se])aiatcd  ilistended  seg- 
'nts  have  appeared.  The  contours  are  still  somewhat  irregular  with  fiat  scallopiiisi,  (<r  double  borders. 
IS  and  fluid  in  the  descending  colon  aic  hiintly  seen.  Normal  fecal  material  extends  into  the  pro.ximal 
msvei'se  colon.  These  changes  reflected  impro\-ement  in  the  clinical  status. 
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acerbation  of  (liarilica,  fcvor  and  al)(l(iiniiial  ])ain.  No  normal  fecal  content  is  present  in  the  colon.  Tl 
homogeneous  (Icnsitirs  in  the  flanks  aufl  mid-abdomen  suggest  dilated  fluid-filled  loops  of  bowel.  Tl 
ascendinii'  and  transxcrsc  colon  ai'c  ()uMin('(l  l)y  a  continuous  column  of  gas  which  is  grossly  saw-tootli 
si'allopcd  in  outline  with  total  absence  of  normal  segmentation  or  haustral  pattern.  The  colon  is  also  slioi 

Fi<;.  220  iri(/lil).  Acuti'  nons])ecific  ulceratix'e  colitis.  Tw(-nty-four  hour  history  of  bloody  diari'lu. 
and  lower  abdominal  pain.  Sigmoidoscopy  showed  ciini;(  ^Icd,  edematous,  idi-crate(l  mucosa.  Xo  specil 
ctiologx  r.iuld  be  established.  Patient  resi)on(led  well  to  symptomatic  therap>-  o\cr  a  period  of  two  week 

Simple  supine  Him  of  the  abdomen  taken  shortly  after  admi.ssion.  Xo  normal  fecal  matei-ial  is  jjresei 
in  the  colon.  The  transverse  colon  shows  a  markedly  coarse,  scallo])ed  or  "saw-tooth"  patteiii  with  thi( 
soft  tissue  protrusions  into  the  lumen.  The  basis  for  this  i)attern  is  presumably  the  noi  nial  liaustral  patte; 
modified  by  "spasm"  and  congestion  and  edema  of  the  wall.  Spasm  in  the  descending  colon  results  in 
thin  contimious  gas  column  with  faintly  scalloped  borders.  A  row  of  bubbles  latei'al  to  the  desccmdii 
colon  (arrows  on  left)  jjroved  to  be  diverticula  on  subsecjuent  barium  enema  examination.  Dilated  ga 
containing  loops  of  small  bowel  are  ]ji-esent  in  the  mid-abdomen.  Incidentally,  the  appendi.x  (arrow  ( 
right)  also  contains  gas.  Barium  enema,  two  weeks  after  admission,  .showed  changes  of  ulcerative  colli 
from  the  hepatic,  fle.xure  to  the  rectum. 
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Fig.  221.  Chronic  ulcerative  colitis  of  12  years.  Becau.se  of  persistent  bloody  diarrhea,  the  jjatien 
as  admitted  for  evaluation.  Afebrile. 

Fig.  221A  (left).  Supine.  Xo  normal  fecal  material  is  evident.  The  entire  colon  distal  to  the  hepatic 
?xure  is  continuouslj'  filled  with  fluid  and  gas.  The  junction  of  tlic  k^s  coluniii  in  the  transverse  colon 
ith  the  fluid-filled  dependent  splenic  flexure  (between  arrows)  i>  indii  atrd  by  the  flistal  tajn'ring  of  the 
IS  column.  There  is  complete  absence  of  haustral  pattern.  Tlie  bowel  has  a  "ribbon-like"  appearance 
ith  a  rather  uniform,  faii'ly  wide,  caliber.  X<i  pscU(iopoly])s  are  e\-ident. 

Fig.  221B  [right).  Prone  film  on  .same  ]iaticiit  demonstrates  a  narrow,  short  and  straight,  cecum  and 
scending  colon.  The  a])parent  increa.se  in  thi'  thickness  of  the  Ixjwel  wall  is  due  to  the  i)resence  of  fluid 
i  well  as  gas.  The  width  of  the  gas  column  is  therefore  decejjtive  but  the  other  features — jack  (jf  haustra- 
on,  irregularity  of  the  borders,  short  and  straight  course— are  reliable  findings  indicative  of  intrinsic 
iflammatory  disease.  The  localized  indentation  (arrows)  at  the  le\-el  of  the  ile(«-ecal  valve  is  also  char- 
;teristic. 
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Fig.  222.  Cliidiiii-  uli  i'iativc  cdlitis  of  two  years  duration.  Diarrhea  and  abdominal  eranips  increa.sed 
in  the  two  niniiths  to  ailniission. 

Prone.  Xo  normal  Ircal  material  is  i)resent.  It  is  likely  that  there  is  considerable  hoinofjeneous  fiuic 
throughout  the  colon.  The  y,as  pattern  in  the  proximal  descendin.n  colon  shows  sharj)  smooth  margins 
with  contracted  segments  of  \-ariable  length  and  width  between  distendetl  areas.  This  is  essentially  £ 
"ribbon"'  pattern  with  irregular  contractility.  Xo  i)seudopolyi)s  are  evident. 
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Fig.  223  (left).  Chronic  ulcerative  cfjlitis  for  four  yeais  with  mild  exacerhatiou. 
Prone.  Xo  normal  fecal  material  is  ))re.-eiit  on  the  left  side  of  the  colon.  The  de-scending  colon  is  con- 
luously  filled  and  of  rather  unifoim  caliher.  Xumerous  pseudopolyps  are  seen  along  the  contours  and 
thin  the  gas  column.  The  absence  of  bizarre  contractions,  serration  of  the  contours  and  of  distended 
lall  b(nvel  suggest  a  "quiet"  picture  indicating  minimal  acute  disease.  (The  marked  osteoporosis  is  the 
suit  of  steroid  therapy.) 

Fig.  224  (right).  Chronic  "segmental"  ulcerati\-e  colitis  of  several  mf^nths  duration  in  a  child.  Supine. 
:ie  transverse  colon  (arrows)  is  unusually  low  in  ]x)sition  and  shows  a  ragged  outline  witli  thickened 
ill  (lower  arrow).  The  distal  portion  of  the  gas  column  (u])per  arrow  )  is  narrowed  indicating  the  presence 
fluid.  The  borders  of  the  narrowed  gas  column  are  irregular  and  angular.  The  rectum  shows  normal 
sten.sibility  and  normal  configuration.  (Opa(iue  material  in  the  bladder  is  part  of  intravenous 
•elogram.) 
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Fig.  225  (left).  "Toxic  dilatation"  (luring  tlic  course  (if  lulniinatiiiK  ulcorative  colitis. 

Supine.  Marl^ed  dilatation  of  the  transMTse  colon  and  sigmoid  w  ith  numerous  deep  ulcerations  (arrov 
resemhlinfi'  ])seudo-diverticula  is  present.  The  liaustral  septa  are  absent.  The  borders  of  the  gas  colun 
show  numerous  irregular,  flat  and  jxilypoid  protrusions.  The  distended  segments  of  the  colon  mainta 
their  normal  positions  and  are  not  cdongated.  The  sigmoid,  while  distended,  has  a  flaccid  appearanc 
The  bowel  wall  is  thickened. 

Fig.  226  (right).  "Toxic  dilatation"  during  fulminating  ulcerative  colitis. 

Supine.  Huge  distension  of  the  transverse  colon  with  thickening  of  the  wall  and  innumerable  pseud 
polypoid  projections  (uppei-  ai'i-ow)  into  the  lumen.  Similar  changes  are  jjresent  in  the  descending  col( 
(lower  arrow  )  altliougli  ihstensidii  is  less  marked.  ( ias-distended  loops  of  small  bowel  fill  the  mid-abdom(. 
but  have  a  normal  course  and  configuration.  (The  bladder  is  distended  and  fills  the  pelvis.) 
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Fig.  228.  Supine.  Xo  intrinsic  lesion.  "I'scudo"  ribhon-likc  (■iinlit^iir.'ition  of  the  descending  colon  with 
double  contours  in  places  suggests  the  i)ossibility  of  clironic  ulcerative  colitis.  Fecal  material  (arrow) 
in  the  lumen  simulates  a  polypoid  d(>fect. 


Fig.  229.  Supine.  "Cathartic  Colon".  Xo  normal  fecal  material  is  i)r(\sent.  There  is  continuous  fillin 
of  the  colon  with  absent  haustral  pattern  and  irregular  (listensibiiit>-.  Xo  jjolypoid  defects  are  presen 
There  was  a  history  of  daily  ingestion  of  drastic  laxatives  for  many  years  becau.se  of  constipation. 


IV.  MISCELLANEOUS  LESIONS  OF  THE  COLON* 


In  addition  to  carcinoma  of  the  colon  and  ulc('rati\  e  colitis,  a  variety  of  con- 
ditions can,  on  occasion,  be  suspected  from  chanj^es  in  the  pattern  of  the  colon 
seen  on  simple  films.  Rarely,  a  small  polyp  is  ('\-i(l('nt  within  the  <>;as  column  as  a 
circumscribed  homogeneous  fillin<^  detect  ( i-'i^.  L':i()A  iV:  i'i<i;.  LMOi^l.  The  appear- 
ance can  scarcely  be  differentiated  from  a  small  fecal  scyhala  unless  the  icmainder 
of  the  colon  is  completely  clean.  A  large  villous  adenoma  may  ho\ve\-er  he  (juite 
evident  on  a  simple  film  and  may  permit  the  recognition  of  one  cause  of  uremia 
(Fig.  2o()C').  It  is  surprising  that  diverticula  are  not  seen  moi'e  often.  This  is 
probably  due  to  the  fact  that  di\'erticula  are  ordinai'ily  filled  with  fecal  material 
rather  than  gas  or  that  small  collections  of  gas  seen  in  tlic  coui-se  of  the  colon  are 
assumed  to  be  within  fecal  material  in  the  lumen.  IIowe\-ci-,  dixcrt icula  may  be- 
come extraordinarily  large  and  can  then  usually  be  identified  with  little  difiiculty 
(Fig.  2:^1).  Of  greater  importance  is  the  fact  that  di\-ei'ticulitis  may  be  associated 
with  intramural  sinus  tracts  which  retain  gas  and  can  therefore  be  I'ecognized 
on  a  .simple  film  (Fig.  2;^2-2M4).  In  addition  to  the  ti-act,  dixcrt icula  in  the  icgion 
liti  are  fre(|uently  seen  as  well  as  an  inflammatoi-y  mass  sui'i-ounding  the  area  and 
w  dis])lacing  adjacent  \'is;'ei'a.  A  lai'ge  absfcss  cax-ity  pi'esumably  arising  fi'om  a 
perforated  di\-ei'ticulum  may  also  be  ex'ident  by  I'etained  gas  and  Ihiid  ( Fig.  2:!.')). 
Occasionally  an  abscess  ca\-ity  associated  with  a  perforated  carcinoma  may  show 
a  fistulous  tract  and  simulate  diverticulitis  (Fig.  2.'!(i).  In  the  majority  of  in- 
.stances  of  acute  diverticulitis,  littl(>  is  to  be  seen  on  a  film  of  the  abdomen  except 
perhaps  an  absence  of  gas  shadows  from  the  left  iliac  fossa  a.ssociated  with  a 
.slight  ill-defined  increase  in  density  of  the  region  and  distension  of  adjacent  small 
bowel. 

Secondary  changes  in  the  cecum,  ascending  colon  and  teiniinal  ileum  are 
frequently  seen  in  pat  lent  s  with  acute  appendicitis  oi-  with  an  appendiceal  abscess 
(4:^)  (Figs.  237  2;)8).  .V  soft  tissue  "gap"  may  be  secMi  in  the  right  iliac  fossa 
due  to  spasm  of  th(>  l)owel  in  this  ai'ca  oi'  due  to  an  inflannnatory  mass.  Dis- 
placement or  compi-ession  of  gas-filled  segments  of  bowel  may  be  e\-i(lent  or 
adjacent  loops  of  bowel  such  as  the  ascending  colon  may  show  ii-regulai'  dilata- 
tion (Fig.  237).  Discrete  dilatation  of  a  poi'tion  of  the  colon  in  an  irregular  fashion 
has  a  similar  significance  as  a  "sentinel"  loop  of  small  bowel,  that  is,  it  may 
indicate  an  adjacent  inflannnatory  pi'ocess,  foi-  example,  an  acute  cholecystitis 
(l'"ig.  2;')!)).  Changes  sinuilating  those  seen  in  acute  ajjpendicit is  may  be  seen  as  a 
result  of  p(>rforation  of  a  cecal  ulcer  (Fig.  240)  or  in  association  with  tuberculosis 
in  this  area  (Fig.  241). 

Infarction  of  the  colon  (44)  may  occur  either  as  a  result  of  mesenteric  occlusion 
or  incarceration  in  a  hernia.  Dui  ing  repaiiof  a  hernia,  a  compromi.sed  portion  of 
the  colon  may  be  replaced  and  fail  1o  iec<)\-er  completely  (I'ig.  242).  .V  narrowed 
segment  of  colon  with  effacerl  hau.stral  pattern  may  then  persist  and  simulate 

*  Figures  for  tlii.s  .section  apijear  on  page  267  et  aeq. 
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ulcerative  colitis.  A  benign  stricture  of  the  colon  may  be  the  result  of  infarction 
or,  more  commonly,  appear  as  a  late  complication  of  ulcerative  colitis  (Fig.  243). 

A  variety  of  masses  arising  in  adjacent  viscera  may  compress  portions  of  the 
colon.  The  extrinsic  nature  of  .such  a  mass  is  usually  evident  because  the  indenta- 
tion is  smooth  and  sharply  demarcated  and  continuous  with  a  soft  tis.sue  shadow 
which  extends  well  beyond  the  colon  (Fig.  244).  However,  if  an  extrinsic  malig- 
nant neoplasm  in\()lves  the  wall  of  the  colon  directly  or  circumferentially  (Fig. 
245),  differential  diagnosis  may  be  more  difficult. 


Fifi.  2301  ilijh.  Supine,  A  small  soft  tissue  ilefect  (arniu  )  is  picsent  in  the  distal  descending  eolon 
jie  iM'oxinial  margin  of  the  (h'l'ect  is  smooth,  sliarp,  and  round.  Tiie  (Hstal  margin  is  not  clearly  s(H>n. 
')  similar  defects  or  scvlialae  are  api)afent. 

Fig.  230B  (right).  Suijine.  Doulile  contrast  portion  of  l)arium  enema  confirms  the  presence  of  a  polyp 
rrow) . 


Fig.  230C.  Supine.  Villous  adenoma  ol  the  rectum.  Simple  film  of  the  abdomen  shows  a  large  soft 
isue  protrusion  into  the  gas  filling  the  rectal  ain])ulla  (arrows).  This  d(i(>s  not  have  the  mottled  ai)i)ear- 
lee  of  fecal  material  and  no  lecal  material  is  seen  in  adpiceiit  |)ortioiis  of  the  bowel.  This  patient  was 
Imitted  in  stupor  and  uremia  as  a  result  ot  chronic  loss  ot  fluid  and  electrolytes  in  the  e.\cessi\-c  mucus 
creted  by  this  tumor.  Unfctrtunately,  the  mass  illustrated  was  not  recognized  until  barium  enema  was 
•ne  sul)se(iuently. 

26"   
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Fig,  231 .  Supine.  1  )i\  ('rticul;i  of  the  sij;in(ii(l.  Two  lariic  (li\-crtii-ula  (arrows)  arc  outliiiod  by  gas,  media'  ij- 
to  the  (Icsrendini;  roloii  and  sijiuioid.  Diagnosis  was  |)i-o\('d  hy  hai-iuiu  ciicma. 


Fig.  232.  Prone.  (  liroinc  sif>inoid  diverticulitis  with  intranuiral  sinus  tract.  A  ■■sausage'  shaped  masi 
in  the  left  ihac  fossa  is  iiKhcatcd  hv  disi)laccinent  ot  adiacent  loo])s  ot  small  howel.  A\  ithin  this  area,  (  j. 
long  narrow  column  of  i^as  (ii])per  arrows)  follows  the  course  of  the  siiiiuoid  and  extends  to  the  rectc  fj„ 
sigmoid.  Pro.xiniallv.  tins  gas  column  loms  the  descending  colon  cccentricalh-  at  its  superior  margin,  jj  4, 
second  fainter.  int(>rrii|)tcd.  column  of  gas  parallels  the  upper  one  a  short  distance  below  it  and  shows  j 
local  dilatation  (lower  arrow  )  which  tuny  lie  a  dncrtKailum.  Hariuni  enema  outlined  a  tract  111  the  wa 
of  the  Sigmoid  identical  to  the  upper  gas  column,  as  well  as  multii)le  diverticula. 
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Fig.  233.  Supine.  Chronic  sigmoid  (livcrticulitis  witli  iutnumiral  sinus  tract.  A  narrow  gas  column  is 
•esent  at  the  brim  of  the  pelvis  (lower  arrow).  Scxcral  small  circular  i;as  collections  (upper  arrow)  lie 
)ove  this  column  and  form  a  row  parallel  to  it.  In  this  case,  harium  enema  showed  that  the  gas  column 
presented  the  narrowed  residual  lumen  of  the  sigmoid  with  multiple  diverticula  and  there  was  an 
tramural  sinus  tract  along  its  superior  niargin. 


Fig.  234.  Chronic;  sigmoid  diverticulitis  with  intramural  abscess  or  sinus. 
Fig.  234A  {left).  Supine.  The  left  side  of  the  pelvis  shows  a  ])eculiar  collection  of  gas  (arrow)  with 
jsence  of  normal  colonic  shadows  in  the  region.  Sc\-eral  small  bubbles  are  present  ab()\-e  and  below  this 
iiai  IS  shadow.  The  colon  ])ro.\imal  to  this  area  is  slightly  dilated  and  appears  to  be  cut  off  abrupt!}-  in  the 
'i.  iac  fossa. 

■ft«  Fig.  234B  (right).  Prone.  Barium  enema  shows  a  wid(>  elongated  abscess  cavity  or  sinus  tract  (arrow) 
II.  I  the  superior  wall  of  the  sigmoid.  The  narrow(>d  sigmoid  abrujitly  widens  at  its  junction  with  the  de- 
ivs  lending  colon.  Incomplete  obstruction  was  present. 
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Fig.  235  (left).  Supine.  Pelvic  alisress,  A  larKc  K'olnilar  collection  of  <);as  is  ])resent  in  the  niid-jieh  i- 
The  niai-fiins  of  flie  lias  (arrows)  are  somewhat  hazv  and,  on  the  leit  side,  irrefjular.  In  this  latter  air-  i 
there  ai-e  also  scNcral  small  hiilililes.  In  N'unv  of  its  lar^e  size,  the  lucency  of  the  ^as  colloction  is  |i-  |i 
than  would  he  expected.  This  is  due  to  the  presence  of  fluid  as  well  as  n:is  in  the  cavity.  i 

lifi.  2:\U  irifihl).  Supine,  lieciirreiit  carcinonia  ol  the  colon  with  fistula  to  the  small  howel.  A  roundoi  i 
(Hm  ivte  cillcction  of  fi:i^      present  111  the  left  iliac  lo.ssa  (lower  arrow).  The  liorders  of  this  collecfio 
are  somcw  iiat  indistinct  and  irregular  solt  tissue  protrusions  extend  into  it.  In  addition,  a  narrow  coium.yp^ 
of  i;as  (upper  arrow)  continues  sujierioiiy  and  seems  to  join  an  irre,i;ulaily  narrowed  sej^ir.ent  of  bowf  j 
at  the  level  of  the  iliac  crest.  , 


III 


Fig.  237.  Supine.  .Vciite  a|)pendicitis,  fi\-e  days  duration.  The  ascending  colon  (arrow)  shows  irreguk 
distension  with  wavy  walls  and  a  l)izarre  inferior  contour.  A  soft  tissue  "gap"  is  ]jresent  in  the  rigl 
iliac  lossa.  Tliere  is  considerable  (Hsteasion  of  both  large  and  small  bowel  presumably  the  result  ( 
Iteritomtis. 
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Fig.  238.  Acuto  aijijciulicitis.  Aijpcndicoal  abscess. 


Fig.  238A  {lejl).  Supine.  There  is  a  sugo'estion  oi  a  soft  tissue  mass  at  tiie  hrim  df  tlie  pelvis  (arrow) 
th  displacement  of  bowel  laterally.  The  mirmal  anatonncal  teatuivs  ol  the  ileocecal  reiiion  are  (lis- 
ted. Several  small  bul)bles  within  the  a])pareiit  mass  suK^est  matted  loops  ol  small  bowel  containing 
id. 

Fig.  238B  (right).  Supine.  Three  week.s  later.  Displacement  and  indentation  of  the  ileocecal  region  is 
jsent  on  its  lateral  asjject  (arrows).  An  apjiendiceal  al^scess  was  found  at  exploration. 


Fig.  239.  Supine.  Acute  cholecystitis.  A  portion  of  the  hepatic  flexure  is  distended  in  a  peculiar  fashion 
a  result  of  "segmental"  ileus. 
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Fig.  210.  Siipino.  I'crforatcd  ulcer  of  the  (■cciun.  A  soft  tissue  is  i)reseiit  at  the  level  of  the  pelvif 
brim.  Proxinially,  the  distdrted  (•('<-uiii  shows  a  douhle  contour  (upper  arrow).  Distall.y,  a  faint  mottlec 
cdlleetioii  (lower  arrow)  of  fluid  and  i^  present.  An  ahscess  caN  it}'  cominunieating  with  the  cecun 
was  found  at  exploration.  The  margins  of  tlu'  opening  m  the  cecum  wei'e  necrotic. 


Fig.  211.  Supine.  Tuberculous  ulceration  of  the  cecum  and  a.scending  colon.  The  cecum  and  ascendiii  k. 
colon  appear  relatively  narrow  although  this  may  be  due  to  the  j)resence  of  an  unusually  large  amount  (  k\ 
homogeneous  fluid  (arrows).  A  specific  diagnosis  cannot  be  made  but  the  appearance  is  worthy  I  fif, 
comment.  I  '''  i! 
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Fig.  242.  Segmental  infarction  of  the  colon.  The  patient  had  a  recent  repair  of  an  incarcerated  ventral 
■nia.  A  wound  abscess  persisted. 

Fig.  242,4  (above).  Supine.  The  transverse  colon  (between  arrows)  is  straight  and  narrow  with  flat 
Hoping  of  its  walls  and  loss  of  normal  haustral  pattern. 

Fig.  242B  (below).  Barium  enema  shows  similar  findings.  The  mucosal  and  haustral  pattern  are  absent 
the  narrowed  area  (between  arrows).  A  short  segment  immediately  distal  to  tlie  hepatic  flexure  shows 
iximal  narrowing  with  tapering  of  the  lumen  on  each  side. 
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Fig.  243  (/(//).  Supine.  Bciiifiii  stricture  in  lonii-standinf;  ulcer;iti\-e  colitis.  Inc()ni])iete  nlistruction  i 
present  in  the  pro.xinial  descendin};  colon.  At  the  site  of  obstruction  (ai'row  ),  ijistead  of  solt  tissue  il 
trusions  into  the  lumen  as  seen  in  carcinoma,  the  howel  wall  hulses  distally  in  a  nipple-like  tashion. 

Fig.  244  (right).  Supine.  "Courvoisier"  jjall  i)ladder.  There  is  a  sharj)  arcuate  indentation  on  the  superic 
wall  of  the  hei)atic  flexure  (lower  arrow)  due  to  a  solt  tis^ue  mass.  This  does  not  rejjre.H'nt  the  lowf 
l)()le  of  the  kidney  which  can  be  seen  at  a  hiy,her  le\el  (u|)per  arrow).  (  arcinoma  of  the  jjancreas  W8 
found  at  exploration. 


Fig.  2J.'S.  Rectal  shelf  due  to  ovarian  carcinoma.  The  rectum  is  narrowed  a.s  a  result  of  compressio 
on  two  >id(-  (ari<iws)  with  flatteninisi  and  bulging  of  the  walls  into  the  lumen.  The  tumor  surroundc  ' 
and  in\  ade<l  the  rectum. 
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3n  JHemoriam 

SAMUEL  SILBERT 
1894-1959 

Dr.  Samuel  Silbert  died  on  July  10,  1959,  at  the  age  of  05.  With  his  passing, 
The  Mount  Sinai  Hospital  has  lost  a  distinguished  member  who  gained  inter- 
national fame  in  the  field  of  vascular  diseases. 

Dr.  Silbert  was  born  in  Raritan,  Xew  Jersey  on  January  24,  1894.  He  attended 
Rutgers  University  from  which  he  graduated  in  1912.  After  receiving  his  M.D. 
degree  from  the  College  of  Physicians  and  Surgeons  of  Columbia  University  in 
1917,  he  spent  one  year  of  internship  at  Lenox  Hill  Hospital.  During  World 
War  I,  he  saw  service  as  first  lieutenant  in  the  Medical  Corps. 

In  1918  he  worked  with  Di'.  Charles  Erazer  of  Philadelphia  in  neurosurgery. 
As  a  result  of  this  early  training,  in  1922  he  received  an  appointment  as  adjunct 
in  neurosurgery  with  Dr.  Charles  l-]lsl)erg  at  The  Mount  Sinai  Hospital.  At 
about  the  same  tim(>  he  liccanic  interested  in  |)atients  with  thromboangiitis 
obliterans  (TAG).  In  1924  he  established  the  TAO  Clinic  at  The  Mount  Sinai 
Hospital.  This  was  the  first  \'ascular  Clinic  in  Xew  Yoi  k  City  and  perhaps  one 
of  the  hrst  of  its  kind  in  the  world.  This  Clinic  originally  established  to  treat 
only  patients  with  TAO,  was  soon  to  extend  its  scope  and  in  1940  changed  its 
name  from  TAO  to  that  of  Peripheral  \'ascular  Clinic. 

Dr.  Silbert  was  Chief  of  that  clinic  since  its  founding  in  1924.  In  1944  he  was 
appointed  Associate  Surgeon  and  held  that  position  until  his  retirement  in  1951 
when  he  was  appointed  Consulting  N'ascular  Surgeon  to  The  Mount  Sinai 
Hospital.  He  held  al.'^o  an  appointment  at  Montefiore  Hospital,  first  as  an  Associ- 
ate Surgeon  in  1933,  then  as  Attending  Surgeon  from  1945  until  1957  when  he 
became  Consulting  Peripheial  \'ascular  Surgeon. 

Dr.  Silbert's  contributions  to  the  field  of  periphei'al  \asculai'  diseases  are 
embodied  in  many  important  papers.  His  e\|jerience  with  TAO  dealt  with  the 
single  largest  series  of  cases  in  the  world.  In  contrast  to  the  pre\ailing  opinion. 
Dr.  Silbert  has  shown  that  TAO  is  not  a  progressi\-e  disease  if  patients  dis- 
continue the  use  of  tobacco.  Tlie  causal  iclationship  of  tobacco  smcjking  and 
TAO  was  one  of  his  major  contiibiit ions  to  the  understanding  and  successful 
management  of  this  once  dreaded  disease. 

Among  other  of  his  significant  contiibutions  were  the  use  of  peripheral  nerve 
sections  for  the  relief  of  pain  due  to  ulcerati\'e  or  gangrenous  lesions  and  his 
advocacy  of  conservative  amputations  for  gangrene  in  diabetic  and  nondiabetic 
patients  alike.  In  the  past  few  years  he  undertook  a  sur\-ey  of  th(>  natural  history 
of  patients  with  arteriosclerotic  \ascnlar  dis(>ase.  The  cases  employed  for  this 
investigation  were  selected  from  records  of  his  \ast  private  practice.  The  con- 
clusions of  this  survey  may  l)e  of  great  value  to  those  attempting  to  assess  the 
results  obtained  with  the  use  of  sympathectomy  or  \  ascular  grafting  procedures. 
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\m.  SAMUKL  SILBERT 
1894-1959 
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Dr.  Sillx'i't  was  a  dcdicalcd  man.  His  life  was  almost  (>iitii-ply  dcxotcd  to  this 
specialty  of  iKcdicinc  which  he  chose  early  in  his  careei'.  Atti'actcd  by  his  pioneer- 
ing aeconiplishnieiits,  many  jjliysicians  and  sui-j>;eons  IVom  all  over  the  world 
visited  his  Clinic  to  accjuire  knowledsie  on  a  sul)ject  which  at  the  time  was  so 
little  undei'stood.  Xo  one  tailed  to  he  impi'essed  by  the  sincerity  of  his  con- 
victions oi-  l)y  the  iiitegi'ity  of  lii^  slatemenls. 

His  loss  will  he  keenly  fell  hy  his  associates,  colleagues  and  countless  patients 
who  will  honor  and  cherish  his  nienioiy. 

T(}  his  dear  wife  all  of  us  extend  our  most  heartfelt  sympathy. 


Hexhy  Haimovk'I,  M.D., 
for  the 
Editorial  Board 


IDIOPATHIC  PULMONARY  HYPERTENSION* 


LESLIE  A.  KUHX,  M.D. 
Xeiv  York,  X.  Y. 

Whenever  one  is  presented  with  the  proljleni  of  diaj>;nosis  and  treatment  of  a 
patient  with  pulmonary  hypertension  it  is  necessaiv  to  consider  several  etio- 
logical possibilities.  Since  tiie  level  of  |)ulmonai-v  ai'tei'ial  pressure  is  a  product 
of  pulmonary  vascular  icsistance  and  volume  of  flow,  increases  in  either  of  these 
factors  should  theoicl  ically  result  in  an  increase  in  pulmonary  arterial  pressure. 
However,  inasmuch  as  the  normal  pulmonary  vascular  l)ed  can  expand  .sufficiently 
to  accommodate  up  to  thr(>e  times  the  icsting  systemic  flow  with  little  resultant 
pressure  elevation  (1),  significant,  persistent  jiulmonaiy  arterial  hypertension  is 
usually  associated  with  an  increa.sed  resistance  to  flow  through  the  pulmonary 
circuit.  Factors  increasing  the  volume  of  How  through  the  lungs  are  of  greater 
importance  in  accounting  for  an  inci'ease  in  piilmonaiy  ailerial  ])i-essui'e  when 
there  is  coexisting  oiganic  or  functional  restiiction  of  the  pulmonary  vascular 
bed. 

niKKKKKNTlAL  DIACXOSIS 

Table  I  lists  th(>  major  causes  of  chronic  jjuhnoiiary  hypertension,  all  of  which 
may  increase  resistance  to  the  flow  of  blood  tlu'ough  the  pulmonary  circuit  and 
hence  inci'ease  the  pulmonary  arteiial  picssmc. 

On  the  ailerial  side  of  the  circulation,  it  can  be  caused  by  left  x'entiicular 
failure,  mitral  \-al\-ular  disease,  left  atrial  tumors  or,  more  rarely,  pulmonary 
venous  obstruction  due  to  congenital  "wel)"  formation,  and  granulomatous  or 
neoplastic  in\-ol\-(Mnent. 

The  clinical  pictures  produced  by  this  group  of  lesions  can  usually,  but  not 
always,  be  distinguisiied  fi'om  lesions  of  th(>  lung  parenchyma,  lung  arterioles  or 
congenital  intra  or  ext racardiac  shunts  wiiich  also  may  result  in  pulmonary 
hypertension.  These  include  parencliymaloiis  diseases  of  the  lungs  which  cause 
narrowing  of  the  ])ulnionary  \ascular  bed,  such  as  pulmonary  librosis  as.sociatetl 
with  .sarcoidosis,  berylliosis,  scleroderma,  d(>rmatomyositis,  i(lio])athic  fibrosis 
(Hamman-Hich  .•syndrome),  radiation,  carcinosis,  chronic  bronchitis  and  emjihy- 
sema  and  anthracosi>  or  asbcstosis.  (lenerally,  the  history,  radiographic  lindings 
and  pulmonary  function  studies  will  help  to  distinguish  this  group  of  lesions. 

The  pulmonary  arterial  or  arteriolai'  obstructi\('  lesions  caused  by  multiple 
pulmonary  emboli,  periarteritis  nodo.sa,  schistosomiasis,  sickle  cell  anemia, 
n(H)])lastic  obstruction,  and,  rarely,  amniotic  fluid  emb(»li  or  cryoglobulinemia 
also  may  be  responsible  for  pulmonary  hypertension  of  significant  degree. 

Within  the  heart  or  its  adjacent  great  \-essels,  interatrial  and  interventricular 

From  the  Divi.sioii  (if  Canlidlntiy,  1  jcpart  inciit  (if  Medicine,  'ilie  Mount  Siiuii  H()S|)it:il, 
New  York,  X.  Y. 

*  I'l-esented  as  part  of  the  American  College  of  Physicians'  course.  Recent  Advances 
in  Cardiovascular  Di.sease,  given  at  The  Mount  Sinai  Hosjiitak  Feb.,  1959. 
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TABLE  I 

Causes  of  Pulmonary  Hypertension 
I.  Lel't  ventricular  fiiilurc 
.Mitral  vaiv<'  disease 

l'ulinciiiar>'  veinius  ( >! )st  met  ion-coiigenitiil ,  granulomatous,  neoplastic 
M\  \(inia  <if  left  at  rium 
II.  Parenchymal  huif;  disease 

Sarcoidosis,  berylliosis,  scleroderma,  dermatomyositis 
Idicipathic  fihrosis.  radiation,  carcinosis 
Chrcinic  l)r(]ncliit  is  and  enii)hysema 
Anthracdsis,  asliestcsis 

III.  I'ulnionai  N-  artei  iolai'  olist  met i(jn 

Multiple  enilxili,  periarteritis,  schistosomiasis 

Sickle  cell  anemia,  amniotic  fluid  emboli,  cryoglobulinemia 

Xe(, plastic  obst  ruction 

IV.  Intra  or  e.xtra-cardiac  shunts 

Inter-atrial ,  intei  -vent  ricular  defects. 
Patent  ductus  aiterinsus,  aortic  septal  defect 
V.  Idiopathic 

septal  defects  as  well  as  patent  ductus  arteriosus  or  aortic  septal  defect  may  all, 
in  their  evolutionary  course,  be  associated  with  advanced  pulmonary  hyper- 
tension and  a  clinical  picture  sometimes  difficult  to  distinguish  from  idiopathic 
pulmonary  hypertension. 

Finally,  when  all  etiological  possibilities  have  been  eliminated,  there  is  a 
definite  group  of  cases  which  shows  marked  pulmonary  hypertension  of  unknown 
cause  which  has  been  considered  as  "idiopathic"  ("essential",  "primary") 
pulmonary  hypertension.  Since  this  is  a  diagnosis  of  exclusion,  it  is  necessary  to 
eliminate  the  other  possibilities  before  estal)lishing  it.  For  this,  cardiac  catheteri- 
zation and  some  of  its  aiicillarv  techniciues  are  necessary. 

An  important  deteniiination  diu'ing  right  heart  catheterization  is  the  level  of 
the  pulmonary  "capillaiy"  or  wedge  pressure.  If  it  is  accepted  that  the  left 
atrial  pressure  is  refiectcd  by  the  wedge  pressure,  then  a  normal  wedge  presstu'e 
would  eliminate  the  possibilit}'  of  mitral  stenosis  or  left  ventricular  mj'ocardial 
disease  as  a  cause  of  pulmonary  hypertension  and  would  locate  the  cause  of  the 
hypertension  proximal  to  the  pulmonary  capillaries.  Since  mitral  stenosis  may 
occasionally  present  atypical  auscultatory  findings,  if  there  is  any  likelihood  of 
its  presence  and  if  a  wedge  pressure  is  not  obtained,  it  may  be  necessary  to 
perform  left  heart  catheterization,  although  it  is  preferable  to  avoid  such  a 
procedure  in  patients  suspected  of  ha\  ing  idiopathic  pulmonary  hypertension. 

Right  heart  catheterization  should  serve  to  detect  and  localize  left-to-right 
and  right-to-left  shunts.  This  often  assumes  importance  because  the  associ- 
ation of  pulmonary  hypertension  with  congenital  interventricular  s(>ptal  defect, 
interatrial  septal  defect,  patent  ductus  arteriosus  or  aortic  septal  defect  nuiy,  in 
advanced  stages,  result  in  either  no  murmur  or  atypical  murmurs,  a  loud  pul- 
monic second  sound,  right  ventricular  hypertrophy,  a  prominent  main  pulmonary 
artery  segment  with  clear  peripheral  lung  fields,  features  which  cannot  be 
distinguished  clinically  from  those  of  idiopathic  pulmonary  hypertension. 
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Howover,  it  has  hccii  shown  in  some  cases  that  the  traditional  method  of  de- 
tecting shunts  hy  means  of  comparative  oxygen  contents  in  the  various  chambers 
may,  hecause  of  poor  mixing,  laminar  flow  of  bloodstreams  of  varying  oxygen 
contents  and  alterations  in  the  jxitient's  ])hysi<)logical  state,  fail  to  reveal  the 
presence  of  shunts  which  may  be  (let(M't(Hl  by  newer,  more  refined  technitiues. 
These  includi^  recording  of  dye  dilution  cui\('s  with  sampling  from  a  peripheral 
art(>ry  after  inj(>ction  into  the  right  heaH  (2);  sampling  from  the  right  heart 
aft(M-  injection  into  the  pulmonary  art(a-v  ('■'•>}  (if  the  newer  dye,  C'ardio-gr(>en,  is 
used);  sampling  from  the  femoral  artery  aftei'  injection  into  various  sites  in  the 
aorta  in  an  effort  to  localize  the  site  of  origin  of  a  l(>ft -to-right  shunt  originating 
from  the  aorta  (4).  Inhalation  of  nitrous  oxide  (o),  radioacti\  e  Kr^"'  ((i)  or  ethyl 
iodide  containing  I'''*'  (7)  with  sampling  from  various  sites  in  the  right  heart 
may  also  help  localize  th(>  site  of  entry  of  a  left-to-right  shunt.  It  is  preferable 
that  an  attempt  t)e  mad(>  to  detect  and  localize  shunts  by  the  newer  methods, 
particularly  if  balanced  shunts  are  to  be  eliniinatetl  as  diagnostic  possibilities. 
It  is  usually  shunts  of  this  type  which  will  be  ))rominent  in  the  differential 
diagnosis  in  patients  with  idiopathic  pulmonary  hypertension. 

Othei-  techni(iues  whicli  may  pi()\-e  iiel])ful  in  establishing  the  i)resence  of  a 
shunt  include  altering  the  direction  of  flow  through  the  shunt  by  increasing 
pulmonary  \ascular  resistance  t)y  inhalation  of  mixtures  low  in  oxygen,  lowering 
pulmonary  \ascular  resistance  by  inhalation  of  100  per  cent  oxygen,  or  di- 
nunishing  or  increasing  systemic  \ascular  resistance  by  the  administration  of 
nitrites  or  norepini-phrine.  Measures  which  increase  pulmonary  vascular  re- 
sistance or  diminish  systemic  vascular  resistance  may  increase  the  degree  of  an 
existing  right-to-left  shtuu  or  c-iuse  a  change  in  th(>  direction  of  flow  of  a  previ- 
ously existing  left-to-right  shunt.  Diminution  of  pulmonary  vascular  resistance 
or  increase  in  systemic  \-asculai-  I'csist ;uice  u  ill  haxc  theojiposite  effect.  However, 
the  dangei-  of  sudden  alterations  in  \as(ailar  resistance  in  many  of  the.se  patients 
should  be  realized. 

Angiocardiography,  if  a  rigiit-to-left  shunt  is  suspected,  or  retrograde  aortog- 
raphy-, if  a  left -to-right  shunt  originating  from  the  aorta  is  present,  may  be 
u.seful  in  \  isualizing  tiie  abnormality.  Simultaneous  art(>rial  specimens  from  the 
right  brachial  oi'  radial  ai'terv  and  either  femoral  art(>ry  should  also  be  obtained 
if  th(>re  is  de.satui'ation  in  the  femoral  sample,  to  rule  out  the  po.ssibility  of 
patent  ductus  arteriosus  with  pulmonary  hypertension  and  reversal  of  flow.  In 
such  a  situation,  the  arterial  oxygen  content  is  lower  in  the  lower  extremities 
than  in  the  upper  extremities. 

If  all  attenii)ts  to  Inid  a  cause  for  the  pulmonary  hypertension  have  been 
unsuccessful,  the  patient  is  considered  to  have  idiopathic  pulmonary  hyper- 
tension. 

IXCIDKXCI-: 

Idiopathic  pulmonary  hypertension  is  an  entity  which  has  been  described 
with  increasing  fre([uency  l)Ut  whether  this  represents  a  real  increase  or  simply 
reflects  the  increasing  number  of  catheterizations  being  performed  is  difficult  to 
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(leterniine.  The  disease  has  been  descibed  at  all  age  levels,  Beithron^'  (H)  w- 
porting  several  cases  in  newborns.  Yu  (9)  has  recently  reviewed  the  jiiowing 
literature  on  this  subject  and  has  analyzed  o5  cases  in  patients  over  12  years. 
Although  it  has  been  described  in  infants  and  in  older  adults,  there  is  a  remark- 
able predilection  for  young  females  in  the  age  range  of  20  to  40  yearn.  The 
female  to  male  ratio  in  most  studies  is  about  four  to  one.  This  has  led  some  to 
]3ostulate  that  vascular  changes  in  the  kuig  may  lesult  from  hormonal  influences 
relating  to  the  menstrual  cycle  or  that  there  may  be  changes  in  the  uterine 
\  essels  with  subsequent  pulmonary  emboli  or  that  the  disease  in  some  cases  may 
rc^sult  from  cryptic  amniotic  fluid  emboli.  Howe^'er,  there  is  no  direct  evidence 
to  support  any  of  these  hypotheses  and,  as  mentioned,  the  disease  has  been 
described  in  both  sexes  and  at  all  ages. 

SYMPTOMS 

Table  II  lists  the  principal  symptoms  associated  with  idiopathic  pulmonary 
hypertension. 

C  hest  |)aiii  may  resemble  that  of  angina  pectoris  both  in  location  and  in  its 
relationship  to  exercise.  However,  it  may  also  have  little  relationship  to  exercise. 
It  may  be  experienced  in  the  right  chest  or  substernally,  as  well  as  in  the  neck. 
There  is  no  universally  accepted  explanation  for  the  occurrence  of  chest  pain. 
Some  features  suggest  angina  pectoris  and  there  is  evidence  to  suggest  that  the 
available  blood  supply  is  insufficient  to  meet  the  increased  needs  of  an  hyper- 
trophied  right  ventricle  performing  increased  work.  The  finding  of  right  \  entric- 
ular  myocardial  fibrosis  in  other  forms  of  right  ventricular  hypertrophy  may 
well  be  applical)le  to  the  right  ventricular  hypertrophy  of  idiopathic  pulmonaiy 
hypertension  (10).  Reduction  in  coronary  flow  to  the  right  ventricle  may  result 
from  the  diminished  cardiac  output  seen  in  these  patients,  with  failure  to  increase 
normally  with  exercise,  as  well  as  from  markedly  elevated  right  \-entricular 
diastolic  and  systolic  pressures,  the  latter,  in  some  cases,  exceeding  coronary 
perfusion  pressure.  It  has  been  demonstrated  in  dogs  that  prolonged  right 
ventricular  hypertension  may  result  in  a  diminution  in  coronary  flow  (11). 
Others  have  suggested  that  the  distended  pulmonary  artery  may  be  responsible 
for  the  chest  pain,  and  that  the  pain  is  uin-elated  to  alterations  in  coronary 
flow  (12). 

Syncope,  generally  occurring  with  exertion,  is  also  a  common  .symptom.  Two 
principal  explanations  have  been  offered  for  its  occurrence.  The  investigations 
of  Schwiegk  (13),  Aviado  (14)  and  Daly  (15)  have  established  a  reflex  mech- 
anism in  animals  in  which  an  increase  in  pulmonary  arterial  pressure  is  ac- 

TABLE  II 

Sijniptoius  of  Idiopathic  Pulmonary  H i/pei  lension 
Chest  pain  (dilated  PA;  "angina") 
Syncope  (Reflex;  right  heart  failure) 
Dy.spnea  and  tachypnea 
Generalized  weakness 
Hemoptysis;  hoarseness  (rare) 
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companied  by  a  fall  in  systemic  icsistaiicc.  ^riiis  is  probably  mediated  through 
the  vagus  as  it  may  be  associated  with  bradycardia.  Denervated  pi-eparations  do 
not  demonstrate  this  phenomenon.  .VUhough  the  existence  of  this  reflex  lias  not 
been  conclusi\-ely  demonstrated  in  man,  thei'e  ha\'e  been  patients  with  idio- 
pathic ])ulmonary  hypertension  who  ha\-e  had  a  tall  in  l)loo(l  pi'essui'e  and 
bradycardia  duriniz;  syncopal  episodes  (Hi).  .Vcute  right  heart  failui'e  with  further 
lowering  of  an  already  low  cardiac  outi)ut  may  also  cause  syncope.  Ilowarth 
(17)  studied  a  patient  with  idiopathic  pulmonary  hypeitension  dui-ing  .syncDpe 
])i'eci])itated  by  e.xertion  and  noted  a  precipitous  I'ise  in  right  ventricular  end- 
diastolic  pressure  and  fall  in  .•systemic  pi'essui'e.  It  is  well  known  that  syncope 
may  fre([ueutly  occur  in  otluM'  conditions  a.-<sociated  with  diminution  in  cardiac 
output,  such  as  aortic  stenosis,  d'he  role  of  impaired  coronary  flow  in  producing 
the  syncoije  in  patients  with  idiopathic  pulmonary  hypertension  has  not  been 
fully  e\aluated. 

Dyspnea  and  tachypnea  are  most  probably  related  to  the  excitation  of  .sen.^ory 
receptors  in  the  pulmonary  \-as(ailar  bed  (14).  I'Acrcise  tolerance  is  distinctly 
limited  in  keeping  with  the  limited  capacity  to  significantly  increase  cardiac 
output  against  the  rising  pulmonary  va.'^cvdar  resistance.  Orthopnea,  however,  is 
unusual. 

( ieiKM'alized  weakness,  a  frei|uent  and  prominent  complaint,  may  also  be 
related  to  the  low  cardiac  output.  The  symptoms  of  weakness  and  slight  dyspnea 
in  a  young  female  may  often  lead  to  the  erroneous  impression  of  a  psychogenic 
disorder.  Such  symptoms  reiniire  careful  auscultatory  and  ro(>iitgenogi'aphic 
evaluation  if  the  diagnosis  of  idiopathic  jiulmonarv  hyi)erteiision  is  not  to  be 
overlooked. 

Hemoptysis  and  hoarseness,  the  latter  resulting  from  pressure  of  the  enlarged 
])ulinoiiary  artery  on  the  recurrent  laryngeal  nerve,  may  occur,  albeit  rarely. 

CMMCAL  FI\I)I\(;S 

The  several  clinical  findings  are  listed  in  Table  III.  Kxamiiiation  of  the  patient 
may  re\-(>al  neck  \-ein  distention  with  prominent  presystolic  i)ulsations  in  the 
jugular  pulse.  4'he  lungs  are  generally  clear  and  there  may  he  a  parasternal 
hea\'e,  e\i(lence  of  right  \-eiitricnlai'  hypertrophy.  The  pulmonic  second  sound 
is  characteristically  markedly  accentuated  as  in  other  forms  of  pulmonary 
hyi)ertension  and  it  is  usually  split.  .V  .systolic  ejection  siiund  may  l)e  audible  in 
the  i)ulmonic  ai'ea  and  a  \  ai'iety  of  non-specilic  murmurs  nia>-  be  i)rescnt.  There 
may  be  no  niurmui',  or  t  here  may  he  .systolic  and  or  diastolic  miu'inurs  of  variable 

T.\HLK  III 

('liiiiciil  Fniiliniis  ill  ItliapatJiic  I'liliiiiiiutri/  H i/pcrtensiini 
SW  ,  Iniialc  I  mainly  '20-40) 
Pi'dininiail  jii^fular  A-wavc?! 
Clear  luii>is 

1{\-H  Parast.Tiial  licavc;  Ic.ud  P2 

Xoii  spccilic  systolic  ami  diasldlic  murmurs  (ii-  no  murmur 
flcpatomcgalN-,  jaundice,  edema,  ;iscite.s,  clul)l)ing,  c>-an().si.s 
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intensity  at  the  pulmonic  area,  at  the  apex,  or  at  the  trieuspid  area,  the  latter 
murmur  possibly  related  to  i-elati\'e  ti'icusjjid  iusuiliciencv.  d'lie  soft,  disatolic 
blowing  murmur  of  pulmonic  insufticieiicv,  picscnt  with  puinionary  hyi)erteiisioii 
from  many  causes,  may  be  heard  and,  at  times,  a  rumbling-  apical  diastolic 
murmur  may  simulate  that  of  mitral  stenosis.  lv\tensi\-e  h(>niodynaniic  studies 
relating  to  the  auscultatory  findings  in  idiopathic  pulmonary  hypertension  have 
not  been  performed  so  that  the  genesis  of  many  of  the  niurnuiis  is  not  clear.  The 
rhythm  is  almost  always  regular. 

The  signs  of  ad\anced  right  heart  failure,  hepatomegaly,  peripheral  edema, 
ascites  and  jaundice,  may  l)e  prominent,  particularly  in  the  later  phases  of  the 
disease. 

ClubV)ing  and  cyanosis  are  also  common  late  manifestations.  Cyanosis  may 
be  peripheral,  due  to  circulatory  stasis  related  to  achanced  right  heart  failure, 
in  which  case  arterial  oxygen  saturation  is  within  normal  limits,  or  it  may  be 
central,  in  which  instance  there  is  arterial  desaturation  and  secondary  poly- 
cythemia.  The  location  of  the  right-to-left  shunt  in  these  cases  is  not  always 
apparent.  Cases  have  been  described  in  which  a  l  ight-lo-lcft  >liunt  was  ])rescnt 
during  life,  the  only  post-mortem  anatomic  explanation  foi'  which  was  a  i)atent 
foramen  ovale  (18).  Extensive  bronchial-pulmonary  arterial  anastomoses,  as 
seen  in  other  forms  of  pulmonary  hypertension,  may  also  be  a  factor  in  the 
production  of  cyanosis. 

lahohatoky  fixdixcs 

Table  IV  lists  the  various  lai)oratorv  tiiidings.  Th(>  elecl I'ocai'diogi'ani  demon- 
strates the  noii-s])ecific  findings  of  a  right  ventricular  hypert  i  (>])liy  pattei'n  and 
the  peaked  P-wa\-es  of  cor  pulmonale.  Chest  film  re\'eals  a  large  right  \  entricle 
and  large  pulmonary  artery  but  chai'acteristically  diminished  perii)heral  pul- 
monary vasculature.  Although  these  roentgenographic  findings  are  non-specific 
and  may  be  seen  in  any  form  of  pulmonary  hypertension  in  which  the  site  of  the 
increased  vascular  resistance  is  proximal  to  the  pulmonary  "capillaries",  the 
film  helps  to  separate  this  group  of  lesions  from  pulmonary  hypertension  caused 
by  left  ventricular  failure,  mitral  stenosis  or  ptirenchyniatous  ])ulmonai  v  diseaM". 

Cardiac  catheterization  studies  rexcal  the  expected  raised  pulmonary  aiteiial 
pressure  and  vascular  resistance.  .V  further  increase  in  these  ])araineters  occurs 

TABLE  IV 

Labovatorti  FiDilings  hi  Idiopathic  I'ldiiiitiiurii  H i/pertension 
ECCi-RVH;  RSR;  l'-i)ulni.)nafc 

Chest  X-ray — Lai  frc       ;  ifiminislicd  i)ci  ipli('i  al  lung  field.s 

Arterial  ()2  diiniiiislied  oi'  iKirinaf 

Polycythemia  if  h,\-|)(ixemi{- 

t'\ilni(iiiar>-  arteridiar  I'csist aiicc  elevated 

Increase  iif  elevated  puimcinar\'  arleriai  pressure  with  exercise 
"PC"  normal;  U\  diastolic  and  HA  pressuies  normai  or  elevated 
C'aiiHac  out])Ut  diminished  with  faiiure  to  increase  normally-  witli  exerci.se 
PuImonai\\-  function  usualiy  normal 
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with  exercise  as  the  puhnonary  vascular  l)ed  cannot  accommodate  the  increased 
flow  without  a  rise  in  pressure.  The  puhnonary  "capillary"  pressure  is  normal. 
The  right  ventricular  end  diastolic  pressure  and  the  right  atrial  pressure  are 
usually  elevated  in  ke(>i)ing  with  the  presence  of  right  ventricular  failure.  The 
cardiac  output,  low  at  icst,  fails  to  increase  to  the  normal  extent  with  exercise. 

Pulmoiiaiy  tuiictidii  studies  have  not  been  extensively  performed  but  in  the 
few  suV)jects  stutlicd,  no  abnormality  was  observed  (9). 

COrUSK   AXI)  PKOGXOSIS 

The  prognosis  is  unifoinily  death  usually  occurring  within  two  j^ears  of 

the  onset  of  symptoms.  Death  may  occur  after  prolonged  right  heart  failure  or 
may  occui-  suddenly,  po.ssibly  related  to  severe  systemic  hypotension  resulting 
from  one  of  the  reflex  mechanisms  previously  discussed,  or  to  acute  diminution 
of  the  cardiac  output  below  a  critical  level  or  to  sudden  reduction  in  coronary 
flow,  possibly  associated  with  an  acute  rise  in  right  ventricular  pressure.  During 
life,  these  patients  are  exti-eniely  s(Misiti\e  to  procedures  which  may  be  well 
tolerated  by  others,  vww  with  adxanced  illnesses.  Death  has  been  described 
following  barbiturate  medication,  l)ut  whether  this  is  coincidental  is  difficult  to 
state.  Cardiac  catheteii/ation  has  been  accompanied  by  several  deaths  (IG)  and 
it  is  generally  wise  to  axoid  all  unnece.s'^arv  procedures  in  the.^^e  patients. 

I'ATHOCEXESIS 

As  the  term  implies,  the  pathogenesis  of  idiopathic  pulmonary  hypertension  is 
obscure.  Pathological  examination  (I'  ig.  1 )  in  the  great  majority  of  cases  demon- 
sti-atcs  wi(l(>spi-ea(l  arterial  and  arteriolar  lesions,  inchiding  oi'ganized  thrombi, 
neci'dtizing  arteritis,  medial  hypertrophy,  intimal  thickening  and  atheromatosis, 
lesions  non-s])ecific  in  nature  which  may  be  found  in  pulmonary  hypertension 
from  any  cause,  but  which  ai'e  sufhcient  to  account  for  the  raised  pulmonary 
vasc\ilar  icsistance,  the  outstanding  physiological  feature  of  this  disease.  Oc- 
casional cases  have  been  reported  without  striking  pathological  changes  in  the 
pulmonary  ai'teiial  tree  of  suflicient  magnitude  to  explain  the  marked  degree  of 
right  ventriculai-  hypeitrophy  jjresent  (19,  20).  The  crucial  ([uestion  is  whether 
the  pathological  lesions  initiate  the  hypertension  or  ai'e  a  conseciuence  of  pul- 
monary hypertension  ])roduced  by  a  functional  mechanism,  the  lesions  later 
acting  to  sustain  and  accentuate  the  increased  pulmonary  vascular  resistance. 

In  some  cases,  there  is  definite  suggestion  of  congenital  lesions  causing  the 
hypertension  as  exemplified  by  infants  with  e\'idence  of  pulmonary  hypertension 
since  l)irtli  (S)  showing  lesions  suggesting  r(>tention  of  the  fetal  type  of  thick- 
walled,  nai'row-lumened  pulmonary  arterioles.  There  have  l)een  reports  of  a 
familial  incid(>nce  of  this  syndrome  (21).  In  other  cases,  post-mortem  injection 
t(H'hni(jues  have  demonstrated  aplasia  or  hypoplasia  of  the  media  of  the  pul- 
moiiaiy arterioles,  presumably  due  to  a  congenital  defect  (22). 

On  the  other  hand,  in  fa\-or  of  an  accfuired  etiology,  perhaps  with  vascular 
spasm  as  the  initial  exciting  factor,  are:  the  demonstration  that  there  may 
occasionally  be  little  pathological  evidence  in  the  pulmonary  arterial  tree  to 
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Fig.  1.  Anatomic  chaiiKPs  in  the  pulmonui-y  vasculature  of  a  palient  with  idiopat liic 
pulnion.i  i  \  li\  |)(M  l  ension. 
a.  an  :!iii  rinlc  Willi  intimal  thickening 

h.  same  :iiiciii)lc.  liut  at  (lilferent  level.  Wall  appears  normal, 
c.  medial  li\ perl  lophy  in  large  muscular  artery 
(I.  nonual  muscular  artery  from  same  patient 

e.  thronihus  in  muscular  artery 

f.  same  .irterx'  as  in  e,  at  ditTerent  level,  showing  focal  fibrinoid  necrosis  of  arterial  wall 
associaled  with  thrombus 

(RepriiUed  1).\  |)ermission  of  British  Heart  Journal  and  J.  T.  Shepherd  et  al  (18).) 


288 


LESLIE  A.  KIHX 


account  foi-  tlic  ()1>s('1-\-(hI  pliysidlofiical  disturhaiicc;  the  rcsjjonse,  though  tran- 
sient, of  son;(' cases  to  autonomic  agents  such  as  tolazoline  (2;))  and  acetylcholine 
(24)  with  a  fall  in  pulmonary  ai'tei'iolar  i-esistance,  although,  in  other  cases, 
thei-e  has  })een  no  response  to  100  pei-  cent  oxygen  inhalation  (IS);  the  demon- 
stration that  pathological  lesions  similar  to  those  seen  in  idiopathic  pulmonary 
hypertension  may  l)e  produced  hv  accjuired,  experimental  hypertension  caused 
by  large  left-to-i'ight  shunts  (2."),  2C)). 

Taking  the  a\  ailal)le  pathologic  evidence  and  that  produced  by  study  of  the 
response  of  these  ])atients  to  ])harmacologic  agents,  the  coir^ensus  is  that  the 
increased  pulmonary  \ascular  icsistance  is  due  mainly  to  organic  factors,  al- 
though an  early,  functional  vasoconstrictive  element  may  be  present. 

TKEATMEXT 

The  lieatment  of  this  c-ondition  has  been  unsatisfactory.  Because  of  the 
similarity  of  experimental  or  an  occasional  clinical  case  of  multiple  pulmonary 
embolism  to  idiopathic  pulmonary  hypertension,  some  have  ad\'ocated  the  use 
of  anticoagulants.  The  i-ational(>  foi'  this  a])pears  to  be  insecur(>  iu'cause  of  the 
dissimilarity  in  the  age  groups  of  the  two  diseases  and  the  lack  of  an  ade([uate 
history  of  or  cause  foi'  the  eml)oli  in  many  cases  of  idiopathic  hypertension.  In 
addition,  the  advanced  aileriolai-  lesions  s(>en  in  the  majority  of  cases  suggest 
that  it  is  milikely  that  administi-alion  of  the  anticoagulants  can  reverse  the 
hypei'tension.  Thei-e  is  no  good  evidence  that  administration  of  anticoagulants 
lias  materially  impro\-e(l  the  prognosis  in  idiopathic  jjulmonai-y  hypertension. 

Otheis  ha\-e  attempted  to  approach  the  problem  with  the  use  of  autonomic 
agents.  ])re.-;dale  reported  a  fall  in  pulmonary  \ascular  resistance  with  tolazoline 
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Fi(,.  2.  The  cfTcct  of  ;icct>lchc)lin('  injcclcil  into  I  h(>  iiulrnoiiar.x-  artery  in  a  suhjcct  with 
idiopat  lii<'  |)ulin(iiiai\-  lixpcrt  ciisidii .  .Vote  the  lall  in  ])ulin()iiar\'  arterial  pressure  ami  rise 
in  s.Nstcniic  pressure  concdniit ant  with  a  rise  in  caidiac  output.  The  effect,  however,  is 
t  l  ansient . 

I  Reprinted  li>-  ixM  iuission  ol'  Hrilish  Heart  .Journal  and  P.  Wood  (24).) 
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(PriscoliiH'-"')  injected  iiiti)  the  pulmonary  aileiT  Ci.'!),  l)Ut  these  i-esiilts  ha\-e  not 
been  consistently  confirmed  by  othei's.  Because  ol'  the  exireinely  ti'ansient 
physiologic  ell'ect  of  the  dru^',  it  could  not  l)e  used  clinically.  A  similar  situation 
obtains  with  the  use  of  <2;anj2;l ionic  hlockin*;-  a<i;ents  such  as  hexamethonium, 
which,  in  ad(htion,  causes  a  pronounced,  undesirable  fall  in  systemic  ])ressui'e. 
The  (|Uestion  that  has  to  he  answered  when  tiiese  druji's  are  emjiloyed  is  whether 
they  I'educe  pulmonary  ai'terv  pressure  by  actinji;  primaiily  on  the  |)ulmonary 
vasculature  or  whethei-  they  act  systemically  to  reduce  pulmonaiy  artei'ial 
pressure  by  reducing  pulmonary  l)lood  flow.  AIoic  iccently,  Harris  (27)  and 
Wood  (24)  lia\-e  in\-esti<iated  the  u.se  of  acetylclioline  in  this  cDiidition  and  ha\-e 
demonstrated  a  distinct,  though  transient,  fall  in  pulmonaiy  \-ascular  resistance 
with  a  concomitant  rise  in  cardiac  output  when  th(>  drug  is  injected  into  the 
pulmonary  artery  (I'ig.  2). 

Although  at  ])resent  the  outlook  for  thes(>  patients  is  gra\-e,  it  is  hoped  that 
furthei'  in\-estigation  into  the  physiology  of  the  pulmonaiy  cii-culat ion  may 
pro(hice  an  agent  which  is  sufiiciently  potent  and  selecti\'e  in  its  aiiinity  for  the 
pulmonary  \ascnlai-  tice  so  that  it  may  t)e  used  piior  to  the  de\-elopment  of 
irreversible  organic  lesions. 

SUMMARY 

Th(>  clinical  syndrome  of  ichopathic  pulmonaiy  hypertension  is  described.  It 
is  emphasized  that  this  is  usually  a  progressi\-e  and  fatal  disease,  ha\ing  been 
seen  in  all  age  grou|)s  l)Ut  generally  affecting  young  females.  Since  its  clinical 
features  of  dyspnea,  chest  i)ain,  weakness,  syncope,  \-ari:ible  murmurs,  right 
ventricular  hy|)ertroi)hy  and,  terminally,  cyanosis  and  right  \-ent ricular  lailui'c, 
may  often  be  confused  with  tho.se  of  other  lesions  causing  ad\-aiice(l  ])ul!iionaiy 
hypertension,  newer  diagnostic  metiiods,  utilizing  dye  dilution  cur\'es  or  inha- 
lation of  radioact i\-e  gases,  are  often  necessary. 

Pathological  examination  of  the  pulmonary  \ascular  tree  reveals  e\-ideiice  of 
\vi(les])read  organic  \-ascular  lesions  of  sullicient  magnitude  in  the  great  majority 
of  cases  to  account  for  the  ele\ated  i)ulmonaiy  \ascular  resistance.  Ilowe\-er,  an 
initial  functional,  \asoconst  i'icti\'e  element  may  be  present,  ('urrent  attemjjts 
at  Ireatnient  utilize  ])harmacol()gic  agents  which  selecti\('ly  alter  the  pulmonary 
vascular  resistance,  and  promising,  though  transiently  effectixc,  results  have 
been  recently  obtained  with  acetylcholine  injected  directly  into  the  pulmonary 
artery. 
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The  etiology  of  pancreatic  inflammatory  disease  has  been  the  sii})jeft  of  study 
for  many  years.  The  earher  reports  were  directed  towards  pi()\  in<>;  or  dispro\  iiig 
the  validity  of  the  common  channel  theory  of  Archibald  (1).  Recent  re\  iews  of 
the  etiology  of  pancreatitis  show  better  understanding  of  the  pathophysiology 
of  pancreatic  disease  especially  in  regard  to  the  factf)rs  influencing  the  onset  of 
inflammation  within  the  organ.  Dreiling  and  Janowitz  (2)  divided  the  factors 
which  may  play  a  role  in  the  etiology  of  pancreatitis  into:  infectious,  mechanical, 
metal)olic  and  nutritional,  vascular,  toxic,  allergic,  traumatic  and  unclassifled. 
It  is  well  accepted  nowadays,  howe\'er,  that  the  most  common  etiologies  for 
pancreatic  inflammation  are  alcoholism  and  gallbladder  disease,  which  account 
for  about  75  per  cent  of  the  cases,  while  the  other  etiological  factors  are  the 
cause  of  25  per  cent  of  all  cases  of  acute  pancreatitis. 

Prolonged  steroid  therapy  has  been  reported  as  an  etif)logy  of  pancreatic 
disease,  both  experimentally  (3-6)  and  clinically  (7,  S).  Although  steroids  have 
been  advocated  in  the  treatment  of  acute  ])aiicicat  it  is  by  Hogci  s  ct  (il  (!»)  and 
Kaplan  (10),  studies  by  Dreiling  et  al  (11)  on  the  efrcct  of  these  drugs  on  human 
pancreatic  secretion  indicatetl  the  possibility  of  damage  to  the  pancreatic  jjaren- 
chyma  resulting  from  these  drugs  and  cautioned  against  their  use  in  acute 
pancreatitis,  except  in  those  cases  displaying  adicnoeortical  deficiency. 

Acute  pancreatitis  has  been  reported  as  a  eoniplicat  ion  of  lupus  erythematosus 
(12,  13).  The  following  case  report  illustrates  such  a  complication  in  a  patient 
with  lupus  who  had  been  given  prolonged  steroid  therapy. 

C.\SE  REPORT 

A  22  year  old  white  fcmiilc,  was  first  ailiiiit ted  to  the  medical  wards  of  The  Mount  Sinai 
Hospital  on  .Jul>-  '-W  ,  l'.).")2.  A  diagnosis  of  lupus  erythematosus  dissemitiat  us  had  been  made 
at  another  hospitid  in  XoN-cmhcr  KI.tI,  following  a  nine  months  history  of  fever  and  ar- 
thralgias, and  a  one  month  histor\-  of  a.  hutterHx'  rash  on  hci-  face.  She  was  treated  with 
ACTH  and  cortisone  and  disehargcd.  In  Dcccmher  1!).51,  she  was  rchospit alizc<l  for  a  bleed- 
ing duodenal  ulcer  which  w  as  ])i'oven  hy  i;ast  iniiit  es(  inal  \-i-a\'  examination  and  success- 
fully tieated  with  ulcer  diet.  Cortisone  therap\  was  not  discontinued.  Aliotliei'  admission 
to  the  same  hospital  in  .July  l(t.52  was  necessary  hecause  of  malaise,  lever  and  a  hutlerHy 
rash  on  hei-  face.  Despite  s\ipi5oiiive  measuics  she  did  not  improve  and  was  ti-ansferred  to 
The  Mount   Sinai   Hospital  for  further  treatment. 

P^rom  the  J)epartment  of  Surgery,  The  Mount  Sinai  Hospital,  Xew  York. 
*  Ralph  Colp  Fellow  in  E.xperimental  Surgery. 
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On  physical  cxaininatioii  the  patient  a])i)cai'('(i  acnt('l>-  ill.  There  was  a  fading  facial 
erythema  with  faint  telangiectasia  noted  on  th(!  face.  She  had  a  marked  thoraco-lumbar 
scoliosis.  There  was  slifjht  dullness  and  diminished  l)reatli  sounds  at  the  right  lung  base 
and  a  harsh  grade  III  systolic  niurm\ir  over  the  pulmonic  area.  'Ilie  abdomen  was  soft 
and  the  liver  enlarged  two  centimetei-s  below  the  right  costal  margin  at  the  miilclavicular 
line. 

Laboratory  data  showed  a  hemoglol)in  of  9.5  gm'  an  erythrocytic  sedimentation  rate 
of  70  mm/hr,  and  a  white  blood  cell  coimt  of  4,9.5()/min'',  with  a  shift  to  the  left.  The  urine 
disclosed  one  ])lus  albumin  and  man\'  white  and  red  blood  cells.  'I"he  urea,  fasting  bhjod 
sugar,  elect  rolx  tes,  serum  liilirubin  and  alkaline  phosphatase  were  normal.  The  total 
proteins  were  7.H  gm' ,  and  the  .albumin/globidin  ratio  was  '.i.'^/AM.  Total  cholesterol, 
eiiolesteidl  esters  and  prothrombin  time  were  noi'mal.  Coombs  test  and  Li'^  cell  preparation 
were  positive.  The  l)leediiig  and  clotting  times  were  normal.  Stools  guaiac  vai'ied  from  nega- 
tive to  four  plus  while  she  was  in  the  hospital.  iMiteric  agglutination  tests  for  t  \'plioid  and 
salmonella  were  negative.  .\n  anti-.JK^'  (Kiddl  antiixidy  was  present  in  a  titer  of  1:32  to 
1:128.  Rh  and  other  antibodies  were  absent,  .\-i-ay  examination  of  the  ilorso-lumbar  spine 
showed  marked  scoliosis.  Chest  x-ra.\'  was  normal.  (  last  ro-int est i nal  series  showed  a  mark- 
edly deformed  bulb  with  evidence  of  a  penetrating  ulcer. 

The  patient  was  |)laced  under  cortisone  treatment  for  two  weeks,  and  then  ACTH  was 
])rescribed.  She  was  also  t  icated  with  penicillin  and  st  rept  oniNcin.  Her  fever  and  arthralgias 
graduallx'  disappeaicd  .after  periods  of  exaceibat  ions  and  I'emissions.  The  ulcer  symptoms 
also  subsided  with  bland  diet  ,  antispasmodics  and  antaciils.  She  was  discharged  on  Xovem- 

She  had  one  admission  in  Xovember  1'.I.5I5  and  two  more  in  l'.)54.  Her  comi)laints  were 
fever,  arthralgias,  abdominal  pain  ami  malaise.  Hei-  hemoglobin  was  alwa^'s  low,  between  6 
and  S  gm'  ,,  and  coni  rolled  wit  h  some  difticult  >■  wit  h  blood  t  ransf\isions,  because  of  frequent 
reactions.  Steioids  weie  |)rescribed  intermittently'  during  this  period. 

The  last  admission  was  on  (  )ctober  5,  l<).-)4,  after  a  sudden  loss  of  vision  that  lasted  for  20 
miinites.  She  was  taken  to  The  .Mount  Sinai  Hospital  whei-e  a  similar  ejiisode  occurred, 
followed  \)\  a  gi  ami-Uial  seizure.  The  ])al  ieni  .also  complained  of  headaches  and  bui  iiing  on 
urination  for  lhep;ist  two  weeks,  but  she  denieil  fre(pienc\-,  nocturia  oi-  h-matmia. 

Physical  examination  revealed  ;i  jjale,  acutelv  ill.  24  year  old  uhile  b'm.ale,  with  a  blood 
l)ressure  of  ISO/  120,  a  pulse  of  l3()/min  (regidarl,  .and  a  lemperaluie  n{  07  !■'.  Her  physical 
lindings  were  essentiall\  the  same  as  in  picvious  admissions,  with  the  exce|)tion  that  the 
bnttertiy  rash  was  not  present.  Neurological  examination  was  normal.  I'l'ine  examination 
(hiring  her  hospital  staw  showed  ,a  specific  gravity-  var>-ing  between  1.010  and  l.OKi,  and  an 
albumin  2-4  plus.  The  er\t  hrocyt  ic  sedimentation  rate  was  I3S  mm  hr.  The  blood  chemis- 

t  ries  (lisclosed  .a  urea  of  02  mg'  ,  ,  a  fasting  bl  1  sugar  of  lOfTiTg'  ,  total  i)roteins  5.7  gm'  ,,, 

albumin/globulin  lalio  2.0/3.1,  calciiun  S.5  mg'  ,  ,  i)hosphorus  4.0  mg'  ,  ,  creatinine  S.o  mg' 
Stool  guaiac  reaction  was  negative.  The  remaindei-  of  the  laborator\'  tests  were  negative. 

During  the  fiist  24  houis  in  the  hospital,  the  patient  had  foui;__gTand  mal  seiziU'es.  She 
w.as  started  on  inlensi\'e  steroid  therapy,  25  mg  of  cortisone  evei\'  six  hours,  by  mouth  and 
100  mg  of  hydrocoit  isone  int  ravenously, "TTaTlw  She  was  also  treated  with  dilantin,  nem- 
butal and  antibiotics.  The  seizures  subsided,  but  she  still  complained  of  headaches.  During 
the  first  hospital  week,  the  blood  urea  nitrogen  rose  to  S7  mg'  ,  .  On  the  third  hosi)ital  week 
she  devi4oped  .abdominal  pain  and  distention,  nausea  and  vomiting. 

The  blood  chenustries  were,  .at  this  time:  urea  232  mg' ,  ,  creatinine  7.7  mg' ,  ,  HCO^ 
14  mlv|  I,  chloridi  s  n3  I,  sodium  145  mlv|  'l.  bilirubin  0.23  mg' ,  .  The  hemoglobin, 

which  h.ad  been  S.o  gm'  ,  on  admission,  fell  progressively  to  5.0  gm'  ,  .  .\  monilia  infection  of 
the  mouth  .and  ph;ir>'nx  became  troublesome.  During  the  entire  hospitalization  she  was 
st  u  porous.  The  urinar\-  out  put  averaged  1000  <aibic  cent  imet  (M's  a  da  \  .  She  became  comatose 
duiing  I  he  last  I  hree  da  \s.  developing  finally-  nuchal  rigi  (lit  y  and  ,a  I  ense  abdomen  with  mus- 
(Md.ar  guarding  in  all  i|Uadranls.  The  patient  ceased  on   the  3(itli  hospital  day,  in  coma. 

I'cjst  mortem  examination  i  «  l(i2(;l  )  showed  the  emaciated  body  of  a  24  year  old  white 
female.  Moniliasis  with  uha-rations  was  i)resen(  in  the  mouth,  jjharynx  and  larynx. 
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The  thoracic  cavity  present cfl  both  pleural  cavities  obliterated  by  fibrous  adiiesious  that 
could  be  easilj'  separated.  The  Iuiiks  disclosed  several  areas  of  broucho-pueuinouia  and  ini- 
croscopicallj'  several  monilia  abscesses. 

The  pericardial  sac  contained  400  cc  of  sanfjuincous  fluid.  The  heart  on  microscdpir  ex- 
amination disclosed  slight  perivascular  fibrosis  and  some  fibrinoid  degcni'iations  of  col- 
lagen  fibers. 

There  was  1  liter  of  blood  tinged  fluid  in  the  abdominal  cavity.  The  gastrointestinal  tract 
showed  a  hemorrhagic  mucosa  on  the  lower  two  thirds  of  the  esophagus,  with  ulcerations, 
chronic  inllannnat ion  and  fungi,  microscopically-.  The  duodernnii  had  a  small,  shallow 
\deerati(in.  covered  by  thin  mucosa.  The  livei'  had  an  accentuated  lobulai-  pattern,  with 
congestidu  of  cent  ral  lobul,-ir  areas.  Microscoi)ically ,  there  was  marked  fatt>'  metamor|)hosis 
and  moder.-ite  central  congestion. 

Grossly  .  the  anterioi  surface  of  the  [lancreas  showed  areas  ofjat  iiecrosis  and  the  serosa 
was  congested,  dull,  and  had  a  mottled  greenish  tan  color.  The  organ  was  swollen,  and, 
on  secti(riTrthere  were  rnunerous  areas  dark  red  in  color  and  well  demarcated  from  the 
surrovuiding  tissue.  The  parenchyma  was  heavily  bile  stained,  congested,  but  areas  of  un- 
affected pancreatic  tissue  were  still  pn  senl  .  The  pancreatic  ducl~  were  unobstructed,  and 

the  larger  pancreatic  arteries  showed  i  cehL^idM.  .Microsc(]picall.\  there  were  large  area'^ 

of  necrosis  with  nnicli  celhdar  debris  and  p( ily im uphonuclea r  ei'lls.  Thi-onibi  were  ])i-esenl 
in  man>-  \  i'iii>,  buth  in.  and  adjacent  to  necrotic  centers.  Tiie  acini  were  ililated  and  filled 
with  inspi-al.  d  ni.iterial.  The  island  of  Langherans  were  unremarkable.  .Many  areas  of 
fat  necri  isi<  w  eic  ])resent . 

The  kidneys  showed  the  typical  changes  of  lu|)us  erythematosus,  with  loop  necrosis, 
"wii-e  Idiip"  changes,  and  hyalinized  glomeruli.  Inci-eased  amount  of  fibrous  tissue  was 
present.  Hematoliyalin  b„dies  were  .-e.-n  in  sunie  glomeruli  and  bl.„,d  vessel  walls.  The 
ui'inary  blailder  ilisclosed  macro-  and  niicin>c( i]iic  signs  (jf  acute  and  chronic  cystitis.  J0.\- 
amination  of  the  brain  revealed  vasculitis,  meningitis  and  encephalitis  due  to  Candida 
albicans.  There  was  also  bilateral  encephalomalacia  present. 

DISCUSSION- 

Alth()tiji:li  tictite  paiicrcatiti.s  has  been  dociiiiieiited  by  Brown  ct  <il  (13)  a.*^  one 
of  the  jiasi i-()intcstiiuil  complications  of  lii])ns  crythcniiitosus,  the  inechanisni  of 
pathogenesis  is  far  from  clear.  The  possible  etioloji;ic  factors  in  hipus  include  the 
allergic  phenomena  (14),  auto-immnne  reactions  ( 1.")),  and  acute  vasculai'  inflam- 
mations (Hi)  that  comprise  the  pathophysiology  of  florid  lupus.  Teiininally, 
cardiac  and  renal  involvement  may  induce  the  focal  necrotic  lesions  within  the 
pancreas  which  have  been  desciibed  in  the  diabetic,  the  aged,  and  |)alients  dying 
from  coronary  occlusion  (17-l!)j.  Here,  the  ptithogenet ic  factor  is  ctirdio- 
\-ascular  insulliciency  (20j. 

The  necessity  for  prolonged  steroid  therapy  in  the  treatment  of  lupus  has 
added  another  possible  etiology  for  the  occuiicncc  of  acute  pancreatitis  as  a 
complication.  Here,  too,  tlie  mecluinism  is  somewhat  obscure.  The  experimental 
e\-idence  linking  .-tcidids  with  ])ancreatitis  includes  .'>clye's  (1)  ol iserxat ions 
thtit  the  stylomyciii-aiuinomicleoside-induced  ptincreatit is  of  the  r;it  is  markedly 
aggravated  by  steroids.  Stumpf  ct  al  (3)  and  Benscome  n\ul  Ltizariis  (.">)  produced 
pancreatitis  in  rabbits  l)y  cortisone  injection.  The  lesion  was  acinar  in  nature 
with  diffuse  ductular  jtroliferation  and  acinar  necrosis.  Lazarus  ;in(l  Benscome 
(())  in  another  study,  noted  that  the  early  pancretilic  lesion  occurring  in  corti- 
.sone-treated  rabbits  was  pancreatic  ductular  proliferation  and  that  this  was 
reversible. 

The  clinical  e\-idence  implicating  the  steroids  in  the  production  of  ])LUicreatitis 
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is  discussed  in  a  rcx  icw  of  16  patients  with  coitisone-induced  pancreatitis  (7). 
Carone  and  Liel)o\v  (7j  reported  the  necropsy  findings  in  this  series.  The  most 
prominent  pathologic  feature  was  ectasia  of  pancreatic  acini,  together  with 
peripancreatic  fat  necrosis.  Either  edematous  or  hemorrhagic  pancreatitis  was 
found  in  the.'^e  patients.  Inchided  within  this  series  was  one  patient  with  hipus. 

The  only  clue  to  the  nu>chanisin  whereby  .steroids  may  damage  the  pancreas 
was  suggested  by  Dreihng  ct  al  (11)  whose  studies  revealed  that  cortisone  altered 
the  electrolyte  secretion  of  the  pancreas  in  normal  subjects  towards  that  observed 
in  patients  with  chronic  pancreatitis.  This  suggests  interference  with  tubular 
function  and  appears  to  be  related  to  the  ductular  proliferation  observed  in  the 
experimental  animal  and  in  postmortem  cases. 

While  it  is  impossible  to  state  with  certainty  which  of  the  factors  was  responsi- 
ble for  the  acute  pancreatitis  in  the  ca.se  reported,  the  occurrence  of  pancreatitis 
as  a  complication  of  lupus  must  l)e  stressed.  .Vwarene.ss  of  this  possibility  may 
help  further  document  whether  or  not  prolonged  steroid  therapy  will  increase 
its  incidence. 

SUMMARY 

A  case  of  disseminated  lupus  eiythematosus  with  extensive  pancreatic  in- 
flammation discovered  at  postmortem  has  been  ])resented.  The  factors  operating 
in  the  pathogenesis  of  pancreatic  infiannnatioii  in  lupus  and  particularly  steroid 
treated  lupus  are  discussed. 
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Carcinoma  of  the  hicast  and  it.^^  ticatnicnt  have  occupied  the  thoughts  and 
the  pens  of  physicians  and  surgeons  since  the  first  recorded  description  of  the 
(Usease  in  the  "iMlwin  Smith  Papyrus"  written  about  .'),.")()()  years  ago.  For  the 
greater  part  of  the  time,  until  1890,  it  is  doubtful  whether  a  single  case  was 
cured  by  the  myriad  of  1echni(|ues  that  were  tried.  The  lesion  seemed  so  inviting 
to  the  surgeon  a  localized  lump  or  ulcer  waiting  to  be  excised  or  cauterized. 
N(>\-eitheless,  these  {)rocedures  wei'e  invariably  followed  by  local  recurrence  or 
generalized  disssemination  and  death. 

Ill  lSi)4,  Halsted  in  Baltimore  and  Willy  .Meyer  in  X<>w  York  both  inde- 
pendently described  the  operation  of  radical  mastectomy  including  axillary 
dissection  and  excision  of  tfie  pectoral  muscles.  In  the  ()5  years  since  then,  this 
])roce(liire  has  been  evaluated  by  reports  of  the  survival  statistics  following  the 
operation  as  ])eiform(>d  in  many  of  the  major  hospitals  in  the  world.  The  results 
while  similar  ha\-e  varied  somewhat.  In  all  s(>ries,  th(>  survival  rates  have  im- 
proved from  decade  to  decade.  Halsted  in  reviewing  the  literatur(>  prior  to 
1897,  concluded  that  until  that  time  no  woman  with  carcinoma  of  the  lireast  had 
ever  been  cured  (I).  In  the  next  decade,  fi\-e  year  sur\i\-al  rates  of  the  order  of 
15  per  cent  were  noted.  The  rales  progressixcly  impro\-e(l  so  that  in  recent  series, 
where  all  new  cases  applying  are  includetl,  rates  of  about  40  .")()  per  cent  are 
reported  (2-8). 

xaturb:  of  pkesext  series 

The  series  of  patients  to  be  reported  in  this  communication  was  reviewed  to 
evaluate  the  results  of  treatment  on  the  ward  serx'ice  of  a  large  urban  general 
hospital  in  which  there  was  no  particular  emphasis  on  the  treatment  of  this 
disease.  The  .series  is  of  additional  interest  in  that  some  pati(>nts  were  given 
preoperatixc  radiotherapy,  oth(>is  posto|)erat ixc  radiotherapy  and  a  small 
number  were  ticated  primarily  by  radiotherapy.  As  will  be  noted  later,  a  sub- 
stantial number  of  the  jiatients  were  first  admitted  for  symptoms  due  to  other 
diseases  or  to  metastases.  The  existence  of  a  large  neurological  s(>r\ice  was 
responsible  for  sexcral  patients  whose  primary  .■symptoms  were  tliox'  of  a  brain 
tumor  found  to  be  due  to  cerebral  metasta.ses.  The  sample  is  not  representative 

From  till'  SiirgicMl  Service  of  The  Mount  Siiuu  Hos|)ital,  New  York,  N.  V. 
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of  a  total  population  but  rather  of  the  disease  as  it  exists  in  the  more  depressed 
elements  of  a  large  cosmopolitan  urban  population. 

The  sei'ies  consists  f)f  all  patients  who  were  noted  to  have  a  carcinoma  of  the 
breast  while  a  patient  in  the  hospital  whether  or  not  this  lesion  was  responsible 
for  their  admission  or  was  treated.  From  this  }i;roup  more  detailed  analysis  was 
applied  to  those  who  were  treated  in  any  way  for  their  primary  disease.  Xo 
attempt  had  been  made  to  follow  patients  with  diffuse  systemic  metastases  on 
admission  and  it  is  assumed  that  all  of  them  died  within  fi\'e  years  after  ad- 
mission. 

Patients  who  were  only  seen  in  the  Out  Patient  Department  are  not  included 
because  detailed  records  of  these  patients  wei'e  not  preser\-ed.  However,  the 
admission  policy  of  the  hospital  was  wvy  liberal  and  the  only  exclusions  on  this 
basis  would  be  patients  with  ob\'ious  far  achanced  disease  or  those  treated 
elsewhere  prior  to  consultation  at  the  hospital. 

TREATMENT  POLICY 

During  the  period  under  review,  the  treatment  policy  was  a  liberal  one.  The 
prevailing  surgical  philo.sophy  was  that  no  patient  with  a  fatal  disease  should  be 
deprived  of  a  chance  for  cure  if  the  operation  could  be  accomplished  without 
undue  immediate  risk.  Patients  without  definite  evidence  of  in\  (ihcniciit  beyond 
the  operative  field  were  treated  hy  mastectomy.  Radical  nia>tcctoniy  wa>  the 
operation  of  choice  but  simple  mastectomy  was  used  for  elderly  and  poor  risk 
patients.  Simple  mastectomy  was  also  used  as  a  palliative  operation  at  times  to 
remove  a  necrotic  or  fungating  tmiior.  Policy  regarding  radiation  therapy  \  aried. 
Preoperative  and  postoperati\-e  Ircatnieiit  were  both  ti-ied.  I'i'eopei-ati\e  treat- 
ment, when  used,  was  given  without  regard  to  the  clinical  stage  of  the  disease. 
Postoperative  therapy,  at  times,  was  given  on  a  routine  basis  but  was  alsn  used 
at  other  times  electively  for  patients  with  pathological  evidence  of  axillary  mule 
involvement.  From  1933  to  1940  a  group  of  patients  with  operable  disease  were 
treated  electively  by  radiotherapy.  Many  of  these  later  had  radical  mastectomies 
and  are  included  in  the  group  with  preo]5eiati\  e  radiotherapy. 

The  operations  with  a  few  exceptions  were  |K'rfornied  by  members  of  the 
house  staff,  l)v  residents  in  their  second,  third  or  fourth  year  of  surgical  training. 
The  remaining  cases  were  operated  upon  by  junior  uKMnbers  of  the  attending 
staff.  The  techniques  displayed  substantial  \aiiability.  The  Stewart  transverse 
incision  was  preferred  and  primary  wound  closure  without  gi-aft  was  the  rule. 
Four  per  cent  of  the  patients  had  skin  grafts  at  the  time  of  mastectomy.  In  this 
regard  it  is  important  to  note  that  most  of  the  patients  had  large  pendulous 
breasts  so  that  with  a  transxerse  incision,  such  closure  was  feasible  even  after 
.•substantial  skin  excision. 

Preoperative  x-ray  therapy  consisted  of  120  to  200  K\  radiation  administered 
to  two,  three  or  four  tangential  fields  to  the  l)reast  with  1. ")()()  to  2400  r  to  each 
field,  for  a  tcjtal  tumor  dose  of  4:300  r  in  30  days.  To  this  was  added  2400  r 
to  the  axilla  and  to  the  supraclavicular  regions. 
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Postoperative  x-ray  therapy  consisted  of  2400  r  to  the  axilla  and  supracla- 
vicular regions  and  1800  r  to  the  chest  wall. 

FOLLOW-UP 

The  patients  were  followed  by  periodic  visits  to  a  follow-up  clinic  staffed  by 
meml)ers  of  the  surgical  and  radiotherapy  services.  Losses  were  minimal  until 
the  war  years  and  thereafter  when  the  character  of  the  population  living  in  the 
neighborhood  of  the  hospital  changed  rapidly.  This  change  coupled  with  diffi- 
culties ill  postal  communication  at  the  time  caused  a  11.5  per  cent  incidence  of 
untraceable  losses  in  the  series.  Many  of  those  so  lost  moved  to  other  cities  and 
some  to  other  countries;  others  to  some  other  area  of  the  city.  Since  the  popula- 
tion treated  was  predominantly  indigent  a  good  many  did  not  have  telephones 
and  moving  without  a  forwarding  address  made  further  follow-up  impossible. 

RESULTS 

The  series  consisted  of  all  cases  of  carcinoma  of  the  breast  admitted  to  the 
ward  service  of  The  Mount  Sinai  Hospital  during  the  years  1932  to  1951.  There 
were  ;i  men  and  .")4()  women.  Twenty-nine  of  these  patients  had  been  previously 
treated  elsewhere  and  514  had  not  been  previously  treated. 

The  overall  survival  figures  are  shown  in  Table  I.  The  series  includes  56  cases 
with  ()b\'ious  distant  metastases  of  whom  22  were  admitted  for  symptoms  from 
the  systemic  metastases.  .'SSS  patients  (75.5 ^i)  were  treated  by  radical  mastec- 
tomy. Of  these,  7:!  had  picoperative  radiotherapy  and  188  postoperative  radio- 
therapy. Forty-two  were  treated  primarily  by  simple  mastectomy  and  25  of 


TABLK  I 

Cinirrr  „f  Ih,  Breast 
5  Year  End  Results:  Ward  .Service,  The  Mount  Sinai  Hospital  1930-1951 


Cases 

%  of  514 

%  of  433 
(Determi- 
nate Cases) 

Cases  previously  treated  

29 

Cases  not  previousl\'  1reate<l  . 

514 

Refused  t  reat  nicnt   

11 

2.2 

Untrarcd  foi-  full  .1  years  without 

•ecurreiice  at  last  ex- 

aniiiialion 

35 

6.8 

Dead  wit  hin  .5  years  of  ot  her  causes 

uithout  recurrence  of 

cancer 

11 

2.2 

Untraced  with  cancer  at  last  exam 

24 

4.7 

Dead:  Cancer  present  or  presence  o 

f  cancer  unknown  

223 

43.4 

51.5 

Living  with  cancer  iireseni 

33 

6.4 

7.6 

Living,  free  of  c;incer  :it  5  x'cars 

177 

.34.4 

40.9 

This  series  included  56  eases,  obviously  inoperable,  22  of  whom  were  admitted  for  symp- 
toms from  systemic  metastases. 

38S  ]);itients  (75.5'  ,  I  were  treated  liy  r;Hlical  mastectomy. 
42  ))atients  were  tre:ite<i  by  simph'  mastecloniy. 

17  patients  with  inopeiable  disease,  were  treated  by  radiotherapy  primarily. 
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them  received  supplemental  radiotherapy.  Seventeen  were  treated  by  radio- 
therapy alone  and  11  refused  treatment. 

The  absolute  fi\'e  yeai'  survival  rate  for  the  entire  series  considering  all  cases 
lost  to  follow-up  as  dead  of  the  disease  is  40.8  per  cent.  The  corresponding  abso- 
lute clinical  five  year  cure  rate  for  those  with  no  clinical  evidence  of  recurient 
disease  at  five  ycais  is  :)4.4  per  cent,  for  comparison  with  series  in  which  results 
are  reported  foi-  traced  cases  only,  survival  rates  have  also  been  calculated 
excluding  cases  refusing  treatment  and  those  lost  to  follow-up.  The  relative 
five  year  sur\i\al  rate  on  this  basis  is  51.5  per  cent  and  the  five  year  relative 
clinical  cure  rate  40.9  per  cent. 

The  rate  of  40.8  per  cent  should  be  compared  with  the  rate  of  40.4  per  cent  as 
calculated  by  Rosahn  ((i)  from  a  lai'ge  number  of  series  from  the  literature.  As 
he  states,  "7  of  1  1  different  reporters  present  absolute  survival  rates  ranging 
between  the  narrow  limits  of  40.2  per  cent  and  42.9  per  cent.  41iree  reporters, 
two  of  whom  were  from  England,  ga\-e  lower  rates — but  one,  a  higher  rate." 

Age  Di-^tribnliott 

The  age  distribution  and  the  five  year  survival  rates  for  each  decade  are 
shown  in  Table  II  and  Figure  1.  Values  are  given  for  the  total  sample  and  for 
those  treated  by  radical  mastectomy.  When  all  cases  are  considered,  the  five 
year  survival  rate  is  found  to  decrease  with  increasing  age.  The  rate  remains 
relatively  constant  until  the  8th  decade  and  then  deeicases  rapidly.  The  increase 
at  this  age  level  is  partially  accounted  for  by  general  increased  mortality  over 
the  age  of  70.  In  the  treated  sample  the  variations  with  age  aic  iiicgular  and  are 
within  the  limits  of  chance  variation,  the  highest  and  lowest  rates  apply  to  very 
small  samples. 

SUc 

The  distril)ution  of  the  ca.ses  by  site  is  shown  in  4'ai)le  III.  44  per  cent  of  all 
the  lesions  are  located  in  the  upper  outer  (luadrant  of  the  l)reast.  The  medial 

TABLE  11 


Age  Distribution  and  5  Year  Survival  by  Aye  Group 


Age  Group 

Total 

Total  Series 

Radical  Mastectomy 

Survived 

%  Survival 

Total 

Survived 

%  Survival 

21-30 

7 

3 

43 

3 

2 

07 

31-40 

08 

28 

41 

5G 

28 

50 

41-50 

KiO 

71 

44 

129 

()G 

51 

51-GO 

150 

()0 

40 

117 

5() 

48 

(il-70 

88 

39 

44 

f)2 

37 

00 

71-80 

31 

10 

32 

15 

5 

33 

81-90 

4 

1 

25 

3 

0 

0 

Unknown 

() 

0 

0 

3 

0 

0 

Total  

514 

212 

41 

388 

195 

50 
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AGE         DISTRIBUTION         TOTAL  SERIES 

5  YEAR  SURVIVORS 

90-1 


TABLE  III 


Influence  of  Location  of  Lesion  on  Prognosis 


Total  Series  (Excluding  Cases  Referred  for  Metastatic  Disease) 


Survived 

%  Sur- 

Survived 

%  Sur- 

« 

5  years 

vival 

« 

5  years 

vival 

Left   

248 

49.(1 

104 

42 

50.8 

9() 

48.7 

lii(lht   

244 

50.4 

108 

43.5 

191 

49.2 

99 

51.8 

Center  

144 

29 

54 

37 

100 

20 

47 

47 

UiJper  outer  ([uadrant  

215 

44 

97 

45 

184 

47 

93 

50 

Lowci-  outer  (|ua,(lr:int  

64 

13 

28 

44 

52 

13 

27 

52 

U))i)er  inner  (luadrant  

45 

9 

23 

51 

35 

9 

19 

54 

Ijowcr  inner  <iua(lraiit  

15 

3 

6 

40 

11 

3 

5 

45 

rnspeeitied   

9 

2 

4 

44 

G 

2 

4 

07 

Total  

492 

100 

212 

388 

100 

195 

hcniisplicrc  necoiiiit.s  foi-  hut  12  p(M'  cent  of  the  case.'^.  Progno.sis  is  worse  for 
centrally  placed  and  lower  inner  iniadrant  lesions. 

The  influence  of  llie  duration  of  disease  to  admission  upon  survival  is  sliown 
in  Table  The  percciitaiie  inoperal)l(>  incr(>;ises  with  duration  and  the  per- 
centafi;c  survi\'al  decreases.  The  decrease  in  tlie  latter  ligure  is  not  as  i)r()ii()iuiced 
as  might  be  expected  (t  pnnri  since  mere  sur\  i\al  for  prolon<i,ed  periods  with 
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TABLE  IV 


Duration  of  Disease  Prior  to  Admission 


Duration 

Total 

Survi- 
vals 

%  Survival 

Inop- 
« 

%  Inoperable 

A* 

B» 

A* 

A* 

B* 

1  month  

149 

148 

78 

52 

53 

7 

5 

5 

1-3  months  

94 

91 

37 

39 

41 

8 

9 

9 

4-7  months  

98 

92 

37 

39 

40 

8 

8 

9 

8-12  months  

29 

28 

10 

35 

36 

5 

17 

18 

12-24  months  

82 

78 

31 

38 

40 

10 

12 

13 

24-48  months  

40 

3fi 

12 

30 

33 

4 

10 

11 

48  plus   

22 

19 

7 

32 

37 

0 

0 

0 

*  A — Total  series. 

*  B — Excluding  cases  admitted  for  metastases. 


untreated  carcinoma  selects  less  aggressi^•e  malignancies.  Indeed  some  published 
series  even  show  a  i-evei-sal  of  the  survival  trend  with  prolonged  duration  of 
disease  due  to  this  factor  (8).  The  reversal  is  demonstrated  in  the  inoperability 
rate  in  this  series  which  decreases  for  duration  of  disease  of  over  12  months. 

TREATMENT 

Some  form  of  treatment  with  hope  of  arresting  the  disease  was  given  to  447 
patients.  I'adical  mastectomy  was  the  primary  modality  for  ;^88  patients  and 
of  this  uiruiij)  7;')  rcccixcd  prc()i)ci-;it i\-e  .\-ray  therapy,  188  postoj^erative  x-ray 
therapy  and  127  no  \-i'ay  th('ra])y. 

Simple  mastectomy  was  used  for  42  patients  and  x-ray  theraj^y  was  elected 
as  the  primary  modality  in  opcralilc  cases  for  17  ])atieiits.  The  gross  fi\-e  year 
survival  rates  for  these  luodalitio  is  shown  in  Table  \'.  IJadical  mastectomy  is 
shown  to  be  the  treatment  of  choice,  with  a  minimum  fi\-e  yeai-  sur\  i\al  rate  of 
50  per  cent  and  a  maximum  fixe  yeai'  sur\'i\-al  rate  of  ')'>  prv  cent  if  jialients  lost 
to  follow-up  are  considered  as  sur\  i\-ing.  In  evaluating  these  results,  one  must 
consider  the  fact  that  simple  mastectomy  was  generally  reser\ed  foi'  poor  risk 
and  elderly  patients.  A  five  year  sur\  i\al  rate  of  ;>()  per  cent  under  these  cir- 
cumstances is  (|uite  (•om|)aial)le  with  the  rate  for  more  exteiisi\-e  surgical  pro- 
cedures. t;iecti\-e  x-ia>-  llieia])y  during  the  time  when  it  was  em])lo>-ed,  was  used 
on  an  electixc  basis  for  good  I'isk  jjatieiits  with  operable  lesions.  44ie  poor  I'esults 
(12  p(M-  cent  fi\-('  yeai'  sui'\-i\-al)  in  this  group  may  be  exjilained  by  the  relatix'ely 
low  dosages  that  could  be  achie\ed  by  the  conventional  therapy  a\ailal)le  at  the 
time.  .Moticrn  methods  would  probably  give  better  results,  howe\er,  it  is  un- 
likely that  they  would  be  better  than  those  attainable  with  present  surgical 
techni(|ues  or  combined  techni(|U(\s. 

The  results  achieved  by  radical  mastectomy  are  analyzed  further  in  Tables 
VI,  Vn,  VHI.  In  the  group  of  patients  treated  by  I'adical  mastectomy  the 
incidence  of  axillary  node  invol\-ement  is  .")8  per  cent.  The  minimum  and  maxi- 
mum five  year  survival  rates  for  those  with  node  involvement  are  ;^8  per  cent 
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TABLE  V 
Results  of  Therapy — Operable  Cases 

%  5  Year  Survival 

Method  of  Treatment   

Minimum  Maximum 


Radical  mastectomy  50  55 

Simple  mastectomy  31  34 

Radiotherapy  12  13 


TABLE  VI 


Five  Year  Survival  Following  Radical  Mastectomy 


Total 

Total 
Determi- 

Living 

Minimum 
Percent^ 

Maximum 
Percent 

1932-1936 

WitliDUt 

nod,,  involvement 

35 

32 

24 

69 

75 

With  IKH 

I'  involvement 

51 

50 

10 

31 

32 

Total 

86 

82 

40 

47 

49 

1937-1941 

Without 

node  involvement 

43 

39 

31 

72 

80 

With  ll.H 

,e  involvement 

50 

48 

16 

32 

33 

Total 

93, 

87 

47 

51 

54 

1942-1946 

Without 

node  involvement 

38 

32 

24 

63 

75 

With  llO( 

(■  involvement 

59 

54 

24 

41 

44 

Total 

97 

86 

48 

49 

51 

1947-1951 

Without 

node  involvement 

46 

41 

30 

65 

73 

With  HOC 

e  involvement 

66 

57 

30 

45 

53 

Total 

112 

98 

60 

54 

61 

Total  series 

Without 

nodr  involvement 

162 

144 

109 

67 

76 

With  not 

('  involvement 

226 

209 

8() 

38 

41 

Total 

388 

353 

195 

50 

55 

*  I^eterminate  excludes  cases  lost  to  follow-up  or  dying  of  intercurrent  disease  with 
no  evidence  of  carcinoma. 


and  41  per  cent.  The  corresponding  rates  for  those  without  axillary  iiuohcinent 
are  (i7  per  cent  tiiid  76  per  cent.  Tal)le  \'I  shows  the  iiiHiieiice  ol'  the  year  in 
which  the  patient  was  ojx'rated  ti])on.  As  in  otlier  reported  series  tliere  is  a 
grathial  iinpro\-enicnt  in  resnhs  in  each  li\  ('  year  pei  iod  t'loin  47  per  c(>nt  minimal 
survival  and  4!)  per  cent  maxinunn  sin'x  ival  in  1!)31,  to  54  j)(m-  cent  minimum  and 
61  per  cent  maxinunn  sur\  i\al  in  the  last  five  year  inter\al  H)47  to  1'.).")].  The 
influence  of  associated  radiotherapy  is  shown  in  Table  For  this  analysis 

cases  lost  to  foliow-u]),  lliose  dying  of  other  thsease  and  jjostoperatixc  deatlis 
are  (>xc!uded.  This  is  essentia!  in  order  that  the  groups  he  comparal)le  for  ob- 
viously a  postoperatix'c  death  cannot  be  incluthHl  in  tlie  groii])  i'ecei\  ing  ])ost- 
operative  therapy.  The  same  consideration  apph(\s  to  a  patient  lost  to  follow-up 
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TABLE  VII 

Influence  of  Associated  Radiotherapy 
Five  Year  Survival  After  Radical  Mastectomy* 


Preoperative  X-Ray 

Postoperative  X-Ray 

No  X-Ray 

Axillary 
Nodes 
Not 
Involved 

Axillary 
Nodes 
Involved 

Total 

Axillary 
Nodes 
Not 
Involved 

Axillary 
Nodes 
Involved 

Total 

Axillary 
Nodes 
Not 
Involved 

Axillary 
Nodes 
Involved 

Total 

Total  

32 
25 

78% 

38 
11 

29% 

70 
36 
51% 

51 
42 

82% 

129 

58 
45% 

180 
100 

56% 

58 
42 
72% 

41 

17 

41% 

99 
59 

60% 

Living  5  years.. . 
%  Survival  

*  "Determinate  Cases"  only.  Postoperative  deaths,  lost  to  follow-up  and  deaths  from 
other  causes  excluded. 


TABLE  VIII 
Results  of  Treatment  by  Radical  Mastectomy 
Local  Recurrence  Within  Five  Years  for  Different  Periods 


Year  in  Which  Treated 

1931-1936 

1937-1941 

1942-1946 

1947-1951 

Total 

Total  determinate  cases  

77 

87 

83 

97 

344 

No.  with  local  recurrence  

21 

17 

10 

8 

56 

Recurrence  rate  %  

27% 

20% 

12% 

8% 

16% 

shortly  after  operation.  Exchi.sion  of  the.se  indeterminate  cases  imjiioAos  the 
overall  survival  figure^  hut  they  are  presented  here  solely  for  comparison  hctwccn 
the  subgroups.  Slightly  better  re.sults  are  noted  with  either  preopeiatixe  or 
postoperative  x-ray  when  axillary  nodes  are  not  involved.  Similar  .slightly  better 
results  are  indicated  with  postoperative  x-ray  when  axillary  nodes  are  involved. 
Nevertheless  there  is  slightly  better  overall  survival  with  no  x-ray  therapy! 
These  discrepancies  are  attributable  in  part  to  differences  in  the  coniposition  of 
the  samples  and  to  the  relatively  small  size  of  some  of  the  groui)s.  'Flic  ^loup 
receiving  postoperative  therapy  had  relatively  three  times  as  many  {)atieiits 
with  node  involvement  as  the  other  groups.  Because  of  this  the  imprcn'ement  in 
results  with  such  therapy  is  probably  significant. 

LOCAL  RECURRENCE 

There  was  a  high  incidence  of  local  recurrence  during  the  early  years  of  the 
study.  The  rate  ])rogressively  decreased  in  subsiMHient  fi\e  year  periods.  The 
rates  are  .shown  in  Table  Mil.  The  decrea.se  in  local  recuriciicc  is  related  to  the 
same  factors  as  those  responsible  for  the  impro\-ement  in  sui  vi\al  rates  during 
the  same  period.  Change  in  the  pf)pulati()ii  sami)le  is  probably  the  most  im- 
portant factor  and  improvement  in  surgical  tecliniciues  with  more  meticulous 
dis.section  and  wider  skin  removal  is  also  contributory. 
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DISCUSSION' 

This  series,  like  all  others  in  the  medical  literature,  shows  substantial  im- 
pixn-ement  in  the  results  of  treatment  of  carcinoma  of  the  breast  since  modern 
methods  of  treatment  have  been  applied.  In  searching  for  reasDns  tor  the 
improvement,  it  is  flattering  to  assume  that  it  is  due  to  improvement  in  methods 
of  therapy.  However,  the  improvement  is  noted  in  reports  from  centers  with 
drastically  opposing  views,  varying  from  those  advocating  a  policy  of  simple 
mastectomy  supplemented  by  intensive  radiotherapy  (9)  to  those  treating  all 
patients  considered  suitable  by  radical  mastectomy  and  reserving  radiotherapy 
for  hopeless  and  recurrent  cases.  While  noting  the  improved  results  of  treatment, 
we  have  also  succeeded  in  persuading  our  patients  to  seek  care  earlier  in  the 
course  of  their  disease  and  have  treated  them  more  promptly.  This  has  un- 
doubtedly improved  results  but  it  also  makes  comparison  of  present  and  past 
results  on  any  other  basis  invalid  since  the  subject  population  is  decidedly 
different.  Few  of  the  patients  we  now  operate  upon  with  small  lesions,  would 
have  A-isited  their  physician  se\-eral  decades  ago,  nor  would  treatment  have  been 
instituted  at  the  stage  in  which  many  are  now  seen.  As  more  patients  with  early 
lesions  seek  care,  factors  of  selection  become  very  important  in  comparing  con- 
temporary series.  To  be  valid,  any  comparison  must  involve  comparable  popula- 
tions. These  are  difficult  to  achieve.  The  best  ones  for  this  purpose  consist  of  those 
in  which  all  patients  in  a  given  area  go  to  one  institution,  but  even  in  such 
instances,  the  socio-economic  and  cultural  levels  of  the  communities  differ  and 
with  this  difference  there  is  a  difference  in  the  alertness  of  the  population  to  early 
signs  of  illness.  Where  many  hospitals  ser\'e  one  community,  differences  in 
treatment  policy  soon  become  known  throughout  the  community  and  influence 
the  ty])es  of  patients  referred  for  treatment.  Series  with  many  private  patients 
differ  from  those  in  which  most  of  the  patients  are  indigent.  Racial  factors  are 
important  in  influencing  the  gciieial  educational  level  of  the  group.  In  presenting 
any  seiies  of  cases,  it  is  Iheicfore  extremely  important  that  the  nature  of  the 
group  be  (lefinetl  as  precisely  as  possible. 

The  importance  of  these  factors  is  well  demonstrated  in  the  paper  of  Bvrd 
et  al  (10)  who  compared  the  survival  of  patients  tr(>ated  at  three  institutions  in 
Nashville,  Tennessee,  There  was  a  striking  difference  in  survival  between  the 
group  of  private  patients  and  the  group  of  municipal  hospital  patients.  This  was 
associated  with  coricsponding  differences  in  average  duration  of  symptoms  prior 
to  admission  and  with  the  incidence  of  axillary  metastases.  The  difference  in 
sur\  i\  al  rates,  howexcr,  wei'e  also  evident  in  the  subgroups  with  and  without 
node  in\-ol\('ni<Mit.  'fliis  would  indicate  that  the  inci(l(Mice  of  axillary  involve- 
ment is  hut  one  measure  of  tlu'  extent  of  disease  and  that  other  factors  are  also 
present  in  the  patients  without  such  metastases  in  a  group  with  a  high  incidence 
of  axillaiy  disease. 

The  variability  of  this  disease  has  intrigued  most  men  who  have  written  and 
thought  about  it.  The  dramatic  instances  of  jjrolonged  dorniancy  of  metastatic 
lesions  that  become  acti\-e  after  10,  1.)  or  more  years;  th(>  occasional  advanced 
lesions  that  demonstrate  prolonged  survival  after  operation;  the  occasional 
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instances  of  i-apid  spi-ead  and  progression  of  tumors  that  were  apparently  treated 
early  and  ade(iuately.  This  capriciousness  has  led  some  to  a  fatalistic  attitude 
and  the  belief  that  the  course  of  the  disease  is  determined  at  its  inception  and 
is  not  appreciably  influenced  by  therapy  (11,  12).  It  cannot  be  denied  that  this 
situation  applies  for  a  substantial  nimibcr  of  |)atients  when  they  seek  attention. 

On  the  other  hand,  one  has  t)ut  to  watch  the  untreated  disease  progress 
inexorably,  in  a  patient  who  refuses  treatment,  extending  visibly  from  month 
to  month  causing  progicssi\  ('  disfigui'ement  and  disability,  to  be  convinced  that 
the  removal  of  such  a  lesion  at  an  earlier  stage  does  indeed  accomplish  something. 
Response  to  theraijy  may  be  seen  in  the  occasional  dramatic  regression  of  a 
pre\  iously  ol)s("r\(Hl  extending  lesion  following  effective  radiotherapy. 

There  is  little  (luestion  that  the  15  per  cent  of  patients  in  most  series  with 
detectable  distant  metastases  when  first  seen  are  most  probably  not  help"(l  liy 
treatment.  Although  our  ultimate  aim  is  to  treat  all  patients  successfully,  we 
cannot  use  the  fate  of  these  patients  as  a  measure  of  the  effectiveness  of  our 
therapy.  The  inclusion  of  such  cases  in  a  series  merely  tlilutes  the  number  of 
treatable  patients  decreasing  the  overall  sur\-ival  figures.  I'nfortunately,  however, 
our  criteria  for  recognizing  these  patients  are  neither  infallible  nor  sufficiently 
well  defined  and  accepted  so  as  to  make  the  treated  group  in  \aiious  institutions 
comparable.  Quite  the  contrary,  these  lattei'  variables  are  so  great  that  the  total 
series  in  spite  of  its  inade(|uacies  and  ii-relevancies  is  pi'ol)ably  a  bettci-  sample 
than  any  subgroup.  As  noted  ab()\-e,  howexcr,  the  total  group  itself  i>  >ul)ject 
to  both  obvious  and  hidden  unpredictable  factors  of  selection. 

On  the  other  hand,  there  can  similarly  be  little  doubt  that  the  course  of  some 
patients  has  been  affected  by  treatment.  Those  who  had  localized  lesions  when 
first  seen  and  who  after  mastectomy  never  had  any  ex  idence  of  i(>curr(>nt  tumor, 
would  not  have  been  in  this  state  if  not  treated.  In  most  total  series,  these  amount 
to  at  least  15  per  cent  of  all  patients  seen  with  carcinoma  of  the  breast.  They 
might  be  curable  even  by  relati\'ely  limited  mastectomy. 

The  remaining  70  per  cent  of  jjatients  bedex  il  us.  Theic  is  ex  idence  that  radical 
surgery  applied  to  patients  with  extensi\-e  disease  that  cannot  be  e\tir|)ate(l  may 
disseminate  the  disease  and  decrease  longe\  ity.  On  this  basis,  Ilaagenson  (4,  b!) 
has  made  a  substantial  contribution  by  establishing  ci-iteria  for  detecting  sonu; 
of  the  patients  who  cannot  be  expected  to  do  well  fiom  conxcnt ional  surgical 
treatment.  Since  most  of  these  patients  die  tVom  systemic  metastases,  it  is 
doubtful  whethei-  any  form  of  local  treatment  can  help  them. 

This  group  of  patients  also  confuses  the  statistics  for  vai-iation  of  criteria  of 
acceptance  and  of  the  assiduousness  with  which  these  criteiia  are  applied  will 
markedly  allccl  the  group  treated  and  tliei-efoi-e  the  results  of  ti'eatment.  A 
reluctance  to  deny  a  patient  possible  benefits  of  aggressi\-e  thei-apy  for  an 
otherwise  fatal  disease  e\-en  at  some  I'isk  of  aggra\ation,  if  the  patient's  disease 
later  proves  to  ha\-e  been  unsuitable  foi'  this  treatment,  is  (|uite  justified.  It  will 
decrease  the  peicentage  sur\  i\  al  in  subseciuent  statistics  even  though  it  may 
increase  the  al)solute  number  of  sui-vi\-ors. 

Perhaps  the  hve  year  sur\'i\-al  rate  of  an  all  inclusive  sample  is  too  coarse  a 
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measure  to  detect  the  influence  of  therapy.  Too  many  extraneous  factors  act  to 
round  off  the  result  to  the  monotonous  40  per  cent  survival  for  the  entire  series 
and  50  per  cent  for  the  group  treated  by  radical  mastectomy.  Of  course, 
selection  plays  havoc  with  any  statistical  analysis  and  precludes  comparison  of 
results  from  different  institutions.  But  perhaps  this  type  of  comparison  has  no 
particular  validity  and  we  need  not  strive  to  attain  it.  More  valid  comparisons 
would  be  intramural  in  which  patients  are  selected  for  treatment  by  various 
modalities  before  the  type  of  treatment  is  chosen  and  then  the  type  of  treat- 
ment is  selected  in  a  random  manner.  This  type  of  comparison  and  control  should 
yield  answers  with  relatively  small  numbers  of  patients  that  elude  retrospective 
analysis  of  the  treatment  of  thousands  of  patients  throughout  the  world. 

SUMMARY 

The  results  of  treatment  of  carcinoma  of  the  breast  on  the  ward  services  of 
The  Mount  Sinai  Hospital  in  New  York  from  1932  through  1951  were  reviewed. 

Of  543  patients,  29  had  previously  been  treated  elsewhere.  Fifty-six  of  the 
primary  cases  had  obvious  systemic  metastases  on  admission.  Radical  mastec- 
tomy was  performed  on  388  patients,  simple  mastectomy  on  42  and  17  were 
treated  primarily  by  radiation  therapy. 

The  absolute  Ave  year  sur\'ival  rate  was  40.8  per  cent.  The  survival  rate  in 
determinate  cases  was  48.5  per  cent. 

The  minimum  and  maximum  relative  five  year  survival  rates  for  all  patients 
treated  by  radical  mastectomy  were  50  per  cent  and  55  per  cent  respectively. 

The  minimum  and  maximum  relative  five  year  survival  rates  for  patients 
treated  by  simple  mastectomy  were  31  per  cent  and  34  per  cent  respectively. 

These  rates  are  of  the  same  order  as  those  reported  from  most  institutions. 
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The  purpose  of  this  paper  is  to  add  to  the  Utorature  another  case  report  of  the 
rare  disease  entity,  pi-iniarv  non-specific  ulceration  of  tlie  small  intestine.  In 
addition,  the  cliaiactcristics  of  the  disease  will  he  icwcd  briefly.  It  is  hoped 
that  the  case  history  will  dramatically  emphasize  the  need  to  include  this  entity 
in  the  differential  diagnosis  of  <iastidintestinal  l)l(>edin<>;.  In  a  recent  study, 
Barnett  (1)  collected  149  cases  from  the  literature.  Much  of  the  following  in- 
foi'mation  is  derived  from  this  excellent  review. 

irnoLocv 

Primaiv  non-s]iecific  ulceration  of  the  small  intestine  (p.nt.si),  as  the  name 
imi)li('-,  is  ;i  di.sca.sc  entity  of  unknown  etiology  in  which  there  is  an  ulcer  or, 
k-s.-^  commonly,  nuiltiplc  ulccr.s  of  the  jejunum  or  ileum.  Trauma,  infection, 
ahei-raiit  gasti'ic  nuico.si.  and  iiitai'ct ion  all  haxc  been  in\-estigated  from  the 
standi)oint  of  etiology,  luit  with  ncgatixc  I'esults.  In  fact,  lack  of  etiology  has 
been  a  reciuirement  for  including  cases  in  this  category.  Tlcei-ation  of  the  small 
intestine  following  gastroenteiostomies  and  ulcerations  (lu(>  to  foreign  bodies 
and  neoplasms  are  excluded  from  this  grouj)  i)y  definition.  Irradiation  can  also 
be  ulcerogemc  but  such  lesions  also  are  excluded.  Thus  the  lack  of  etiology  has, 
paradoxically,  been  the  criteria  for  classification  under  this  heading. 

INCIDK.XCK 

Primary  non-specific  ulceration  of  the  small  intestine  can  occur  at  any  age. 
Most  i)alients  with  the  disease  ai'c  between  :!()  and  (10  y(>ars  old.  Seventy-five 
per  cent  of  the  cases  lia\"e  been  in  males. 

P.VTHOLOGY 

The  ulcer  has  been  .solitary  in  Si  pvv  cent  of  the  cases.  It  has  occurred  slightly 
more  often  in  the  ileum  than  in  the  jejunum,  (irossly,  the  ulcer  is  a  punched  out 
rounded  lesion  with  a  smooth  base  and  \aiies  in  diameter  IVom  three  milli- 
meteis  to  about  two  and  a  half  centimeteis.  " .Microsco|ncally,  the  ulcer  is 
co\-ere(l  with  a  thin  layer  of  fibrin  and  leucocytes.  More  deeply,  the  nuiscularis 
nnicosa  is  replaced  by  granulation  tissue  and  is  infiltrated  with  plasma  cells  and 
lymphocytes.  \'arying  invohcment  of  the  muscle  layers  with  connective  tissue 
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is  also  present.  Acute  ulcerations  without  fibrosis  may  occur  but  chronic  ulcers 
are  more  usual"  (2). 

DL\GXOSIS 

The  diagnosis  nj  primary  non-specific  ulceration  of  the  sinaU  bowel  has  rarelij 
been  made  preoperntivehj.  This  is  because  the  presenting  symptoms  are  not 
specific,  demonstration  of  the  ulcer  radiographically  is  difficult,  perforation, 
obstruction,  or  hemorrhage  have  already  occurred  l)y  the  time  the  physician  is 
called,  and  the  disease  is  not  consitlei'cd  in  the  diffei-cnt ial  diagnosis. 

The  most  fretjuent  clinical  finding,  befoic  coinijlications,  is  abdominal  pain. 
Barnett  (1),  found  abdominal  pain  in  4(1  of  4!)  cases.  The  pain  is  usually  mild, 
intermittent,  midabdominal  and  unrelated  to  lootl  or  medication.  Diarrhea, 
vomiting,  and  gross  rectal  bleeding  are  less  freciuent  findings.  Occult  gastro- 
intestinal bleeding  with  severe  anemia  can  also  lie  the  i)i-esenting  symptoms,  as 
the  case  history  will  show. 

Most  often  it  is  the  complications  which  cause  the  patient  to  seek  medical 
assistance.  The  complications  include  perforation  of  the  bowel,  intestinal  ob- 
struction, massive  hemorrhage,  or  some  combination  of  the  thicc.  Pciforation 
is  })y  far  the  commonest  of  the  complications.  Bai'iiett  (1)  found  i»S  of  liiO  cases 
with  perforation,  2o  with  obstruction,  one  with  massi\-e  hemori-hagc,  and  a 
scattering  with  combinations  of  the  three.  In  reviewing  the  records  at  The 
Mount  Sinai  Hospital,  many  cases  of  peritonitis  were  discdxcred  in  which  a 
small  hole  was  found  in  the  small  intestine.  Most  of  these  weic  closed  rather 
than  resected  so  that  no  pathologic  diagnosis  was  made.  I'lidoubtedly  many 
were  non-specific  intestinal  ulcers. 

The  demonstration  of  the  ulcer  radiographically  is  exticiucly  larc.  .McHaidv 
(3),  in  a  discu.ssion  of  Morlock's  paper,  reported  two  cases  inxcstigated  for 
unexplained  rectal  bleeding  in  which  an  intestinal  ulcer  was  demonstrated  by 
x-ray.  This  was  accomplished  by  intubation  with  a  Miller-Abbott  tul)e  through 
which  an  iodized  oil-barium  mixture  was  injected.  At  se\-eral  points  aspiration 
for  blood  was  carried  out.  Barium  meal,  in  a  few  instances,  has  demonstrated  a 
narrowed  segment  of  small  l)owel  at  what  later  proved  to  Ix'  the  ulcer  site.  X-ray 
examination,  of  course,  is  valual)le  in  demonstrating  obstiuction  ami  free  air  of 
perforation  when  these  complications  ha\-e  occurred. 

T]{EATMEXT 

All  literature  relating  to  primary  non-specific  ulceration  of  the  small  intestine 
states  that  the  treatment  is  surgical.  Yet  it  is  important  to  remember  that  the 
diagnosis  has  rarely  been  made  preoperatively.  Xo  attempt  at  medical  manage- 
ment has  been  reported.  It  is  interesting  to  speculate  that  many  patients  with 
mild  abdominal  complaints  may  ha\-e  this  disease  entity,  which,  in  the  course* 
of  treatment  for  "functional  di.sea.se,"  spontaneously  clears.  All  of  the  (|uestions 
of  course  would  Ise  answered  if  radiographic  demonstration  of  small  intestinal 
ulcers  could  be  made  early  in  the  course  of  the  disease.  Insertion  of  l)arium 
thrf)ugh  a  long  gastrointestinal  tube  at  \-arying  le^-els  w(juld  certainly  be  a  step 
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in  that  direction.  When  any  of  the  complications  such  as  hemorrhage,  obstruc- 
tion, or  perforation  occur,  surgical  therapy  is,  of  course,  vitally  necessary. 
Resection  with  end  to  end  anastomosis  is  the  treatment  of  choice. 

CASE  REPORT 

On  Xovcmhcr  17,  lfl5S  a  l(i  yctiv  nh\  wliitc  female  was  referred  to  The  Mount  Sinai  Hos- 
pital as  a  diagnostic  piohleni.  She  had  a  four  >-eai-  history  of  occult  blood  in  her  stool.  This 
was  originally  discovered  at  the  age  of  12  \\  hen  she  was  hospitalized  for  weakness,  anore.xia, 
and  pallor.  Her  hemoglobin  was  found  to  bi/  4..')  grains  per  cent.  .\11  gastrointestinal  series 
were  negative.  The  anemia  was  treated  with  l)io(i(l  t  lansfusions.  She  was  hospitalized  on 
three  more  occasions  with  similar  findings,  and  received  a  total  of  Ki  pints  of  blood.  Her 
stools  were  never  grossly  bloody  or  tarry.  Occult  blood  was  lepeatedly  fovuid  in  the  stools. 


Fig.  1.  Longitudinal  .section  through  ileum,  cutting  direct  1\-  across  the  linear  trans- 
verse ulcer.  Denudation  of  mucosa  is  obvious  especiall.\'  when  contrasted  with  normal 
mucosa  on  either  side.  Deej)  l)iack  vertical  lines  are  artefacts. 
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Fk;.  lA.  Hisli  power  view  of  Square  A  from  Figure  1.  Xote  inarkeil  infiltration  of  siili- 
mucosa  witli  1\ inpocN  tcs  and  c-onneet i ve  tissue. 

Fk;.  ]H.  Hitili  power  view  of  Sipiare  15  from  Figure  1.  Notice  1  lie  ver.\  marked  thicken- 
ing of  the  ser(jsa.  Two  large  cords  ol  fibrous  seal-  tissue  (See  arrows)  correspond  to  ti'ans- 
verse  white  line  found  grossly  at  operation. 

She  com|)lained  of  intermittent  aching  abdominal  pain  in  different  areas  of  the  ahdomen. 
The  pain  luul  no  relation  to  eating  or  position  and  did  not  i-espond  to  nie<licat  ion .  Theic 
was  no  histor\'  of  vomiting,  diarrhea,  constipation,  or  jaundice.  There  were  no  other  sites 
of  abdominal  hli'eding. 

Physical  examination  on  admission  revealed  a  well  developed,  slightly-  obese,  faintly 
pale,  white  female  in  no  dist  ress.  She  showed  no  signs  of  acute  or  chronic  illness.  There  wa.s 
no  abnormal  tendei  ness.  There  were  n<j  aluKJimal  physical  findings. 

The  stool  on  adnussioii  was  lirown  and  wi^ll  foriniMl.  The  stool  guaiac  for  occult  blood  was 
2  plus.  The  hemoglobin  was  10.0  grams  per  cent .  'I'he  whit  e  blood  count  was  7, .")()()  per  cu  mm 
with  a  normal  differential.  Bone  marrow  studies  icvealed  onl\-  iiun  depletion,  .Ml  tests 
for  abnormalities  in  blood  clotting  were  normal.  ( !ast  rointestinal  si'ries  was  neg.-itive. 

Sigmoidoscopy  was  performed  without  abnormal  findings.  .\  Cantor  tube  was  passed 
eleven  feet  into  the  small  intestine.  Samples  of  intestinal  contents  wei-e  taken  at  <lifferent 
levels  and  all  were  negative  for  occult  blood.  .At  the  same  time  the  s.amplings  were  tested 
for  radi<iactive  chinmate.  This  had  previously  been  incubated  as  sodium  cliKimate  with 
20  cc  of  the  patient's  i)lood  and  injected  intravenously.  Xo  chromate  was  detected  in  the 
samplings. 

On  December  12,  1958  an  explorator\-  laparotomy  was  performed.  Al)out  three  feet  from 
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the  ileocecal  valve,  a  three  inch  section  of  dilated  ileum  was  found.  There  were  a  few  dilated 
vessels  and  a  two  centiniet<'i-  long,  transverse  white  line  found  on  the  serosal  surface,  the 
ilevnn  was  openetl  and  in  the  correspondinu;  area  of  mucosa  a  four  centimeter  long,  0.4 
centimeter  wide,  transverse  ulceration  was  found.  A  one  foot  section  of  iletmi,  which  in- 
cluded the  area  of  pathology,  was  resected  and  an  end  to  end  anastomosis  performed.  The 
microscopic  findings  revealed  chronic  tdceration  (Fig.  1).  The  ulcer  was  covered  by  fibrin 
mixed  with  ])olymorphoiuiclear  letikocytes  and  h'mphoc>'tes  (Fig.  lA).  The  sid)iBucosa 
was  infiltrated  !)>•  connective  tissue  and  a  great  numher  of  lymphocytes.  Scar  tissue  ex- 
tended through  both  muscle  layers  and  serosa.  This  corresponded  with  the  white  line  seen 
grossly  on  the  serosal  surface  (Fig.  IB), 

The  jjostoperative  coiuse  was  uneventftil.  Hei^eated  stool  guaiac  tests  were  negative. 
The  patient  was  discharged  on  the  seventh  |)ost operat i ve  day  in  excellent  condition.  Eight 
months  after  oijeration  the  patient  feels  well.  Her  stool  continues  to  be  negative  for  occult 
bl.,o(l. 

SUMMARY 

A.  A  case  of  primary  non-specific  ulceration  of  the  small  intestine  is  presented. 

B.  The  characteristics  of  this  rare  disease  entity  are  described. 

('.  Occult  hleediiifi;  for  four  years,  necessitating  16  transfusions,  was  the 
presenting  clinical  fetitiu'e  in  the  case  history  presented. 

D.  Primary  non-specific  ulceration  of  the  small  intestine  must  l)e  included 
in  any  consideration  of  the  many  lesions  capable  of  causing  gastrointestinal 
bleeding. 
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FRFDFHICK  (;.  ZAK,  M.D.  am.  H.VXS  I'ol'l'KH.  ^FD. 

In  the  past  year,  the  ioUowiiig  aspect.-^  of  h('])atic  fihro.si.^  were  studied:  (a) 
mechanism,  (b)  histochemical  featui'es,  (c)  biochemical  changes,  (d)  immuno- 
logic alterations,  (c)  associated  plienomcna,  and  (f)  etiologic  factors. 

The  t('(luii(|ues  api)lied  inchidcd  iho.^c  of  light  microscopy  of  routine  his- 
tologic sections  and  of  ultrathin  sections,  histochemical  analysis,  electron 
microscopy,  biochemical  analysis,  clinical  obser\ations  and  pathologic  sur\-ev. 
The  guiding  th(>me  was  a  search  foi-  the  catises  of  chronicity  in  li\-ei-  disease. 
Many  of  the  studies  arc  not  as  yet  completed,  l>ut  no  attempt  is  made  to  separate 
these  in  tlie  following  presentation. 

MECH.WISM   OF   HEP.VTIC  FIHUOSIH 

Investigations  carried  out  by  light  mici'oscopy  and  paiticularly  with  the  use 
of  silver  impregnated  sections  one  mici-on  in  thickness  weie  sui)])lemented  by 
electron  microscopic  studies  on  the  same  material  i  1  ).  The  material  iin'estigated 
consisted  of  li\-ers  from  autopsies  and  biopsies  including  acute  hei)atitis,  fatty 
metamorphosis,  \'arious  stages  of  intialiepatic  and  e.\tralie!)atic  cholestasis  and 
cirrhosis,  as  well  as  i-at  livers  with  diffuse  librosis  ])ro<luced  by  ethionine  or 
carbon  tetrachloi-ide  adminislration  oi'  focal  fibiosis  pioduced  by  intialiepatic 
carrageenin  injection.  On  the  bolder  of  the  normal  li\-er  cell  plate,  single  reticu- 
lum fibers  are  noted  in  the  tissue  space  surrounded  by  small  amounts  of  ground 
substance  giving  periodic  acid-Schiff  (P.\S)  reaction.  l']lectroii  microscopically, 
these  hbei-s  consist  of  elementary  fibrils  with  approximately  (iOO  .V  periodicity. 
In  routine  .-section  they  gi\'e  i)y  oxcrlay  the  illusion  of  a  basement  membrane. 
A  continuous  membrane  as  seen  around  glandular  structures  elsewhere  is  not 
found.  With  enlargement  of  the  li\-er  cells  as  noted  in  fatty  metamorphosis  or 
hydropic  swelling  and  particailarly  if  the  li\-er  cell  plates  broaden  as  in  regenera- 
tion or  cancer,  the  reticnilum  network  appears  rarelied.  In  the  last  two  conditions 
the  fibei's  are  thinner  as  long  as  the  cells  are  \  iable.  The  reticailuin  framework 
collapses  if  li\er  cells  disappear  and  then  reticulum  fibers  are  clo.sely  approxi- 
mated. In  thin  light  microscopic  sections  their  arrangement  is  irregular  and 
new  formation  of  hirers  is  indicated  by  morphologic  ap])earance  as  well  as 
hydroxyproline  determination  of  livers  with  extensive  collapse  (2).  Electron 
microscopically,  the  excess  fibers  have  normal  periodicity.  The  size  of  the  scars 

From  the  Department       PatlicjIoK.N',  Tlic  Mount  Siiiai  Ho.spital,  Xcu  ■^  nrk,  .X.  V. 
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depends  upon  the  amount  of  cells  lost.  l''iV)rol)lasts  are  noted  only  in  big  scars. 
Around  severely  damaged  livei'  cells  with  cytoplasmic  clumping  as,  seen  par- 
ticularly in  fatty  metamorphosis  of  the  alcoholic  (Mallory  bodies),  in  viral 
hepatitis  and  in  prolonged  biliary  obstruction,  in  addition  to  collapse,  fibro- 
genesis  is  recognized  by  closer  spacing  of  i-eticulvnn  fibers  as  demonstrated  in  thin 
sections  by  light  microscoi^y  as  well  as  by  electron  microscopy.  This  new  forma- 
tion differs  from  duplication  of  fibers  around  disappearing  plates  and  is  associated 
with  increased  PAS  positi\-e  ground  substance  and  with  mobilization  of  neigh- 
boring reticuloendothelial  cells  which  contain  large  amounts  of  PAS  positive 
material;  fibroblasts,  however,  are  not  conspicuous. 

Bile  ductular  cells  reveal  under  the  electron  microscope  luminal  microvilli, 
few  mitochondria,  and  little  ergastoplasm.  The  ductule  is  suriDuiided  by  a 
continuous  basement  membrane  on  the  outside  of  which  collagen  fibrils  adhere 
which  by  oveiiay  create  the  impression  of  an  argyrophilic  basement  membrane 
in  routine  .sections.  Pioliferalion  of  ductules  is  associated  with  considerable 
increase  of  fibers  with  heavy  collagen  reaction  ("hyalinization").  Neighboring 
reticuloendothelial  cells  are  mobilized.  Fibroblasts  are  not  conspicuous.  Peri- 
ductular  fibrosis  contributes  in  \  arying  degrees  to  the  general  fiber  accumulation 
in  either  human  or  expeiimeiital  conditions  with  tliffuse  fibrosis.  It  is  particularly 
important  in  postnecrotic  cin-hosis  of  man  and  in  ethionine  and  butter  yellow 
cinhosis  of  the  rat. 

lMl)rosis  in  the  portal  tracts,  in  contrast  to  p(>rihepatocellular  and  periductular 
fil)i-osis,  is  as.sociated  with  consijicuous  fil)roblastic  reaction  similar  to  that  in 
c()nnecti\(>  tissue  elsewheic.  If  cxix'rimentally  ])roduced  l)y  focal  injection  of 
cari'ageenin,  it  exhil)its  tlic  same  stages  as  the  subcutaneous  carragcenin 
granuloma  except  that  transfoi'mation  of  Kvipft'er  cells  to  fil)rol)lasts  is  noted 
and  that  a  ductular  cell  proliferation  is  c()ns])icuous  around  which  fibers  are 
laid  down.  It  responds  similarly  as  the  subcutaneous  granuloma  to  \arious 
pharmacologic  alterations.  For  instance,  in  scorbutic  guinea  pigs,  accumulation 
and  calcification  of  ground  substance  is  accompanied  by  faulty  fiber  formation. 
The  hepatic  carrageenin  granuloma  is  modihed  in  various  experimental  hepatic 
injuries  such  as  biliary  obstruction,  fatty  metamorphosis  with  or  without  cir- 
rhosis or  (>xperimental  postnecrotic  ciri'hosis  induced  by  ethionine.  In  man 
jjoi'tal  fibrosis  is  found  in  chronic  inflanunatory  conditions  including  gramiloma- 
tosis,  in  schisto.somiasis,  in  chronic  biliary  obstruction  and  particularly  around 
extraccllulai-  l)ile  and  iron. 

All  thicc  types  of  hei)atic  fibrosis — perihe])atocellulai-,  periductular  and 
portal-  show  tii(>  following  features:  Electron  mici'oscopically,  the  elementary 
ftl)rils  have  the  .sune  characteristics  and  pei-io(hcify  as  in  connective  tissue  under 
the  limits  imposed  by  examination  of  embedded  tissue  sections.  The  new  forma- 
tion of  fibers  is  the  result  of  replication  of  the  .same  type  with  aggregation  of 
fibeis  to  bundles  and  sheets  of  bundles.  Xo  difference  can  be  noted  under  the 
electron  microscope  between  reticulum  and  collagen  hbrils.  Hepatic  fibrogenesis 
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in  any  location  is  associated  with  accumulation  of  a  ground  substance  possibly 
serving  as  a  matrix.  It  is  apparently  formed  by  fibroblasts  or  reticuloendothelial 
cells.  No  evidence  was  obtained,  not  even  in  carrageenin  granuloma,  that  ele- 
mentary fibrils  are  formed  within  these  cells,  though  they  seem  to  form  on  their 
surface  or  near  basement  membranes.  The  stimulus  for  this  formation  within  the 
hepatic  parenchyma  is  necrosis  of  liver  cells  and  proliferation  of  ductular  cells. 
These  processes  appear  to  be  more  important  in  the  common  types  of  cirrhosis 
than  the  portal  fibroplasia. 

HISTOCHEMICAL  ANALYSIS 

Since  the  ground  substance  in  which  fiber  formation  seems  to  take  place  gives 
PAS  reaction  and  since  fiber  formation  is  associated  with  accumulation  of  PAS 
positive  material  in  fibroblasts  and  in  the  liver  in  reticuloendothelial  cells,  the 
distribution  of  PAS  positive  non-glycogenic  material  in  the  liver  was  investi- 
gated, and  the  material  was  histochemically  analyzed  (3).  These  studies  were 
carried  out  on  human  material  and  on  experimental  lesions  with  various  types 
of  graded  liver  injury  including  partial  ligation  of  single  liver  lobes.  As  a  by- 
product of  this  investigation,  it  became  apparent  that  PAS  stains  of  diastase 
digested  paraffin  sections  offer  a  simple  routine  method  to  visualize  the  severity 
of  liver  cell  damage  and  the  distribution  of  pigments  as  well  as  to  accentuate 
other  diagnostic  features  in  liver  disease.  Xonglycogenic  PAS  positive  material 
is  found  in  the  normal  liver  in  centrolobular  liver  cells  around  bile  canaliculi  as 
interstitial  ground  substance  intermixed  with  small  amounts  of  acid  mucopoly- 
saccharides, and  in  Kupffer  cells  both  in  granular  and  diffuse  forms.  Reticulum 
fibers  give  the  reaction  depending  on  fixation.  In  liver  cell  damage,  many  PAS 
positive  granules  appear  in  liver  cells,  some  of  them  being  biliary  pigment  or 
lipofuscin.  Similar  large  granules  appear  in  Kupffer  cells.  Furthermore,  particu- 
larly in  experimental  anoxia  and  in  some  human  conditions,  PAS  positive  globules 
occur  in  the  cytoplasm  of  liver  cells.  Histochemical  analysis  indicates  at  least 
two  different  types  of  nonglycogenic  material.  One  is  a  carbohydrate-protein 
compound  in  the  interstitial  tissue  and  in  the  cytoplasm  of  reticuloendothelial 
cells.  The  second  is  a  lipoprotein  in  the  cytoplasm  of  damaged  liver  cells  and, 
in  part  as  a  result  of  phagocytosis,  in  adjacent  Kupffer  cells.  Evidence  exists  that 
the  lipoprotein  material  (lipofuscin)  is  related  to  lysosomes  found  normally  in 
the  peribiliary  cytoplasm  of  the  liver  cells  and  characterized  histochemically  by 
acid  phosphatase.  In  liver  injury  pigments  of  various  nature  probably  accumulate 
in  the  lysosomes.  These  studies  focused  interest  on  lipofuscin  and  other  pig- 
ments whose  nature  and  localization  in  lysosomes  is  being  examined  electron 
microscopically.  In  this  connection,  liver  biopsy  specimens  of  eight  members  of 
two  families  with  chronic  idiopathic  jaundice  (Dubin-Johnson  syndrome)  were 
examined  histochemically  (4)  and  different  grades  from  fully  developed  picture 
of  chronic  idiopathic  jaundice  to  almost  normal  were  noted.  These  observations 
suggest  that  the  characteristic  "black"  pigment  resembles  the  pigment  noted  in 
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the  cciitrolohular  zone  around  the  bile  canahculus  in  normal  livers,  but  differs 
from  it  by  an  increase  in  size  and  number  of  the  individual  granules,  and  ex- 
tension tVom  the  peiibiliary  cytoplasm  throughout  the  whole  cell  and  from  the 
center  of  th(>  lobule  towards  its  periphery. 

BIOCHEMICAL  STUDIES 

Characterization  of  collagen 

To  demonstrate  fiber  formation,  the  concentration  of  hydroxyproline  was 
used  as  a  point  of  reference.  Its  detei  niination  in  tissues  was  impro\'ed  by  develop- 
ment of  a  modification  which  stabilizes  ihc  chromogenic  compound  characteristic 
of  hydroxyproline  aft(>r  oxidation  and  condensation  with  p-dimethylamino- 
benzaldehyde  and  the  nonspecific  iiiterferiMice  was  eliminated  by  ratio-spectro- 
photometry  (o).  In  continuation  of  pre\ious  studies  on  the  rapid  fibrogenesis 
during  chronic  ethionine  intoxication  of  rats  (6),  human  fibrogenesis  was  studied 
under  physiologic  circumstances  as  in  the  infant  and  under  pathologic  conditions 
as  in  cirrhosis.  The  hydroxyproline  concentration  is  lower  in  human  infants  than 
in  adults,  and  histologically  stainable  collagen  and  silver  impregnated  reticulum 
fibei's  are  fewer  in  babies  while  in  cirrhosis,  the  total  collagen  concentration  is 
ten  times  greater  than  in  infant  livers.  In  both  cirrhotic  and  infant  livers  the 
ratio  of  alkali  soluble  collagen  to  total  collagen  is  similar  and  considerably 
higher  than  in  control  adults.  This  suggests  that  fibrogenesis  is  associated  with  a 
relative  increase  of  alkali  soluble  collag(>n  which  is  considered  to  be  a  precolla- 
gen  (7). 

Enzyme  si  adieu 

In  continuation  of  investigations  previously  mentioned  (6j  in  which  proline, 
hydroxyproline  and  glycine  were  deteiinined  in  fractions  of  liver  homogenates 
during  rapid  fibrog(>n(>sis  in  the  ethionine  intoxicated  rat,  enzymatic  alterations 
during  this  period  were  studied  and  supplemented  by  similar  investigations  in 
other  types  of  fibrosis  as  well  as  during  recovery.  These  experiments  were  per- 
formed in  groups  of  rats  prepared  as  follows:  (a)  0.5  per  cent  ethionine  diet  from 
one  1o  s(>\-en  weeks  producing  a  characteristic  picture  depending  on  duration  of 
intake;  (1))  0.5  per  cent  ethionine  diet  for  seven  weeks  followed  by  basal  diet 
containing  1  per  cent  methionine  for  two  weeks  resulting  in  mild  liver  cell  injury, 
slight  ductular  alterations  and  lii)rosis;  (c)  0.5  per  cent  ethionine  diet  for  seven 
weeks  treated  in  the  last  week  with  cortisone  daily  (resulting  in  supression  of 
fibrosis  aiul  ductular  (-ell  reaction  in  some  of  the  animals  only;  (d)  diets  con- 
taining 0.75  per  cent  ethionine  and  0.(5  per  cent  methionine  for  ten  weeks  resulting 
in  mild  li\cr  cell  damage  but  virtually  no  ductular  cell  proliferation  and  fibrosis; 
(e)  high  fat  low  pi  f)tein  for  200  days  resulting  in  fatty  metamorphosis,  beginning 
ductular  cell  proliferation  and  fibrosis;  and  (f)  bile  duct  ligation  21  days  before, 
resulting  in  proliferation  of  ductules  and  fibrosis.  All  forms  of  fibrosis  were 
associated  with  decreased  activity  in  homogenate  of  succinic  dehydrogenase, 
g■lutamic-pyru^'ic  transaminase,  glucose-G-phosphatase  and  proline  oxidase  (8). 
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Ho\ve\'er,  the  (juestion  arises  as  to  what  degree  fibrosis  itself  or  associated 
processes  such  as  Hver  cell  loss  or  necrosis  f)r  ductiilar  cell  proliferaticm  were 
important.  At  present  cell  counts  are  cariied  out  according  to  Daoust  loi-  heller 
correlation.  According  to  the  evidence  ol>taiii('d  so  t'ai-,  ihe  reduction  of  succinic 
dehydrogenase  and  glutamic  pyruvic  transaminase  activity  to  oue-lhird  at  the 
time  of  the  most  active  ductular  cell  proliferation  and  its  return  to  normal  during 
the  recovery  period  is  ihe  result  of  liver  cell  damage  as  well  as  a  dilution  etTect 
by  the  excess  of  ductular  cells  over  the  liver  cells.  The  changes  of  ghicose-(j- 
pho.sphatase  activity,  a  microsomal  function,  are  so  fai'  not  cxijlaincd.  The 
proline  oxidase  activity  almost  disappears  with  fibrogenesis  of  all  types  and 
seems  to  be  related  to  fibrogenesis  as  well  as  to  liver  cell  damage.  From  livers 
with  active  fibnjgenesis,  and  endogenous  inhil)itor  of  proline  oxidase  was  ex- 
tracted which  affects  also  the  noi-mal  li\-('r.  It  is  fat  solulile,  heat  I'csistant, 
probably  contains  long-chain  fatty  acids  and  is  leleased  on  cell  breakdown.  It 
may  be  identical  with  the  U  factor  of  Lehninger  and  Remmert  which  uncouples 
oxidative  phosphorylation  (9). 

Studies  on  mucopolijsacchariclcs 

In  view  of  the  demonstration  of  excess  PAS  positive  material,  pr(>sumatily  of 
complex  carbohydrate  character,  in  the  tissue  spaces  during  acli\i'  li('])alic 
fibrogenesis,  an  attempt  is  being  made  to  isolate  and  characterize  niuc()i)nly- 
saccharides  in  normal  and  fibrotic  livei'  with  or  without  icmoxal  (if  lildod  l)y 
perfu.sion.  So  far  only  small  amounts  of  such  material  were  found  in  perfused 
normal  liver.  It  apparently  contains  uronic  acid.  Only  a  veiy  small  amount  of 
this  material  is  recovered  by  alcohol  fractionation  (10)  and  none  by  ihe  cetyl- 
pyridinium  chloride  precipitation  (11).  In  non-perfused  li\'ei-  more  mucopoly- 
saccharides are  found,  apparently  of  chondroitin  sulfate  B  or  heparitin  sulfate 
chai'acter,  but  this  is  probably  of  blood  origin. 

I M M r XOLOG I C  A LTEK ATIO \S 

Previous  studies  of  the  basophilia  of  the  mesenchymal  cells  in  cirrhosis  as  an 
indication  of  the  site  of  gamma  globulin  foi-mation  in  experimental  animals  were 
extended  to  human  cirrhosis  (12).  To  obtain  Iw-tter  infoimation  as  to  the  site 
of  gamma  glol)ulin  f<)rmatif)n,  ("ooiis  fhioi-esccnt  antibody  technicjue  was  ap- 
plied to  the  same  problem,  (iamma  globulin  was  demonstrated  in  some  Kupffer 
cells  and  in  reticuloendothelial  cells  of  the  libious  tracts  in  \arious  forms  of 
hepatitis  and  in  postnecrotic  cirrhosis.  In  other  types  of  li\er  diseases  and  in 
normal  livers,  even  if  the  serum  gamma  globulin  level  was  ele\ated,  few  if  any 
gamma  globulin  containing  cells  were  found  (13).  In  contrast,  spleen  and  lymph 
nodes  revealed  increa.sed  number  of  gamma  globulin  containing  cells  in  all  types 
of  hypergammaglobulinemia  and  no  difference  was  noted  between  postnecrotic 
cirrhosis,  hepatitis  and  other  types  of  cirrhosis  or  non-hepatic  liypergannna- 
globulinemias.  The  gamma  globulin  containing  cells  in  the  livei-  were,  on  cyto- 
logic grounds,  considered  reticuloendothelial  cells  showing  transition  into  plasma 
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cells.  These  cells  contain  much  nucleoprotein  and  exhibit  little  or  no  phago- 
cytosis of  liver  cell  breakdown  products.  They  are  assumed  to  form  rather  than 
engulf  gamma  globulin.  It  appears  thus  that  the  reticuloendothelial  cells  of  the 
liver  in  cirrhosis  have  not  only  scavenger  function  and  participate  in  fibroplasia 
but  also  form  protein  possibly  of  antibody  character.  Preliminary  investigations 
indicate  specific  binding  of  serum  gamma  globulin  in  liver  diseases  to  Kupffer 
cells  of  livers  with  the  same  diseases. 

PHENOMENA  ASSOCIATED  WITH  FIBROSIS 

Dudular  cell  reaction 

Proliferation  of  ductules  originating  from  pre-existing  ducts  or  ductules,  or, 
far  less  frequently,  from  liver  cells  occurs  in  many  hepatic  injuries,  and  it  is 
particularly  associated  with  fibrosis  in  both  human  disease  and  experimental 
conditions.  Electron  microscopically,  ductules  in  normal  and  abnormal  con- 
ditions contain  microvilli  which  indicate  secretory  or  resorptive  activity.  They 
are  almost  always  associated  with  the  presence  of  inflammatory  cells,  few  of 
which  are  fibroblasts.  To  evaluate  the  extent  of  the  ductular  cell  proliferation 
and  its  relation  to  fibrosis,  chemical  analyses  were  correlated  with  cytometric 
observations  in  the  enzyme  biochemical  studies  mentioned  above.  In  the  seventh 
week  of  the  ethionine  intoxication,  the  liver  enlarges  approximately  to  twice  its 
normal  size,  total  protein  doubles,  and  a  fourfold  increase  in  desoxyribonucleic 
acid  and  hydroxyproline  occurs,  the  latter  being  a  measure  of  collagen.  During 
this  period  a  slight  reduction  of  the  total  number  of  liver  cells  is  associated  with 
an  approximately  100-fold  increase  in  ductular  cells  and  a  fourfold  increase  in 
"other"  cells  which  include  endothelial  cells  as  well  as  inflammatory  cells  not 
easily  separated  in  cell  counting.  The  dynamic  nature  of  this  ductular  cell 
proliferation,  as  well  as  of  the  parallel  collagen  increase,  is  indicated  by  their 
rapid  disappearance  upon  administration  of  methionine  after  the  seventh  week 
of  ethionine  intoxication.  A  constant  ratio  between  DNA  and  hydroxyproline 
in  all  the  experimental  conditions  listed  was  found  which  indicates  the  close 
relation  between  ductular  cell  proliferation  and  fibrosis.  At  the  height  of  the 
ethionine  intoxication,  bile  flow  is  greatly  increased,  possibly  related  to  the 
ductular  cell  proliferation. 

Liver  cell  injury 

Evidence  was  obtained  by  electron  microscopy  which  suggested  that  some 
agents,  such  as  carbon  tetrachloride  or  Aramite,  produce  primary  mitochondria 
injury  whereas  others,  such  as  dimethylnitrosamine,  produce  primary  microsomal 
injury.  These  preliminary  observations  are  at  present  being  coordinated  with 
chemical  analysis  of  cell  fractions  and  with  histochemical  studies  particularly 
related  to  demonstration  of  tissue  breakdown  products  and  pigments,  and  dis- 
tribution of  acid  phosphatase. 

Portal  hypertension 

The  development  of  the  regenerative  nodule  in  human  and  experimental 
conditions  has  l)een  studied  in  the  presence  and  absence  of  fibrogenesis.  While 
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regenerative  nodules  associated  with  fibrosis  produce  portal  hypertension  those 
without  it  do  not.  This  indicates  that  regenerative  nodules  alone  are  not  the 
cause  of  portal  hypertension  in  cirrhosis  and  points  to  the  importance  of  fibrosis. 
In  order  to  determine  the  site  of  the  cause  of  portal  hypertension  and  its  relation 
to  histologic  alterations,  histologic  changes  in  the  liver  are  being  correlated  with 
measurements  of  splenic  pulp  pressure  and  wedged  hepatic  vein  pressure  in 
cooperative  studies  with  the  Departments  of  Medicine  and  Surgery.  In  schistoso- 
miasis the  wedged  hepatic  vein  pressure  is  normal  while  the  splenic  pulp  pressure 
is  high  (14),  indicating  presinusoidal  portal  hypertension  produced  in  the  portal 
tracts.  In  various  cirrhosis,  different  types  of  relations  were  noted. 

Cholestasis 

In  a  pathologic  survey  the  site  of  intrahepatic  cholestasis  was  as.sumed  to  be 
in  the  bile  canalicular  membranes  of  the  liver  cells  (15).  Subsequent  electron 
microscopic  investigations  in  both  extrahepatic  biliary  obstruction  and  intra- 
hepatic cholestasis  showed  distortion  of  the  normally  present  microvilli  (16). 
Since  the  cytoplasm  of  the  liver  cells  did  not  show  significant  alterations,  the 
functional  defect  was  localized  into  the  canalicular  membrane  of  the  liver  cells. 
It  is  assumed  that  the  lesion  in  extrahepatic  biliary  obstruction  results  from 
increased  hydrostatic  pressure,  while  it  carmot  be  decided  whether  in  intra- 
hepatic cholestasis  it  is  primary  or  is  also  secondary  to  increased  pressure.  From 
continued  investigations  on  a  larger  series  of  material  including  particularly 
cases  of  drug  induced  intrahepatic  cholestasis  (17),  evidence  was  obtained  that 
PAS  positive  material  accumulated  in  the  bile  canaliculi  may  contribute  to 
formation  of  bile  casts  which  produce  mechanical  obstruction.  In  both  types  of 
cholestasis,  connections  between  bile  canaliculi  and  perisinusoidal  tissue  spaces 
may  account  by  regurgitation  for  at  least  part  of  the  jaundice.  In  coordinated 
histochemical  and  electron  microscopic  analyses  of  bile  and  dye  excretion,  the 
distribution  of  phosphatases  around  the  bile  canaliculi  showed  characteristic 
alterations. 

ETIOLOGIC  FACTORS 

In  continued  study  of  the  etiologic  factors  of  hepatic  fibrosis  and  cirrhosis, 
histologic  observations  of  the  liver  in  18  cases  of  Wilson's  disease  (18)  indicated 
a  postnecrotic  cirrhosis  varying  in  stages  from  completely  arrested  to  very  active. 
Features  found  particularly  frequent  were  breakdown  of  fat  containing  liver 
cells  with  accumulation  of  excessively  large  Kupffer  cells  and  glycogen  degener- 
ation of  liver  cell  nuclei.  These  features  seem  to  precede  the  development  of 
cirrhosis  and  seem  to  contribute  to  the  irregularly  distributed  massive  necrosis 
which  leads  to  the  collapse  characteristic  of  postnecrotic  cirrhosis.  A  series  of 
cases  of  schistosomiasis  were  studied  to  elucidate  the  sigificance  and  type  of  the 
fibrotic  lesions  in  the  portal  tracts  (19).  The  relation  of  various  drugs  to  liver 
injury  was  surveyed  (20).  The  histologic  changes  in  primary  and  secondary 
hemochromatosis  were  compared  and  the  relation  of  the  iron  distribution  in 
parenchymal  and  mesenchymal  cells  to  liver  damage  and  hemochromatosis  was 
described  (21). 
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SUMMARY 

The  mechanism  of  hepatic  fibrosis  was  studied  by  Hght  and  electron  micros- 
copy. l'"ibers  afiy;rei>;ate  either  as  i-esult  of  collapse  or  of  new  formation,  the 
latter  taking;  ])lace  in  the  portal  tracts  in  the  presence  of  lil>r()blasts  and  around 
damaged  li\-er  cells  or  around  the  basement  membrane  of  proliferating  diictular 
cells.  In  the  latter  two  instances,  changes  in  neighboring  reticuloendothelial 
cells  indicate  that  they  assume  the  function  of  fibroblasts.  The  newly-formed 
elementary  collagen  fibrils  have  the  same  electron  microscopic  characteristics 
as  pre-existing  fil)rils  and  no  difference  can  be  noted  Ix-tween  reticulum  or 
collagen  fibrils.  Ilistochemically,  in  li\'er  cell  (lama,i;e  and  actixc  hepatic  fibro- 
genesis,  nonglycogenic  PAS  positi\-(>  material  accinnulates  in  li\-er  and  Ivupffer 
cells  and  in  the  interstitial  space.  This  is  in  ])art  a  polysaccharide  and  in  part 
tissue  breakdown  products  of  li])o])ii)tein  character,  l^iochemically,  new  for- 
mation of  (ibeis  is  associated  with  the  aj^pearance  of  collagen  more  sohible  in 
alkali  and  icduction  of  succinic  dehydiogenase,  glutamic  pyruvic  transaminase, 
glucose-()-phosphatase  and  proline  oxidase  activities.  The  last  is  possibly  related 
to  fibrosis  itself  whereas  the  first  two  may  be  the  result  of  changes  of  liver 
cells  and  of  proliferation  of  ductules.  The  latter  proc(>ss  can  be  extremely 
extensive  and  highly  dynamic.  In  hepatitis  and  postnecrotic  cirrhosis,  modified 
hepatic  reticuloendothelial  cells  contain  and  possibly  form  gamma  globulin. 
This  does  not  take  place  in  other  li\ cr  diseases  or  in  non-hepatic  hypergamma- 
globulinemias. Intrahepatic  and  exti'ahei)atic  cholestasis  are  associated  with 
chai-act(>rist  ic  alterations  of  th(>  canalicular  micro\-illi  of  the  liver  cells. 
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A  career  in  medicine  has  since  the  beginning  of  time  occupied  a  unique  posi- 
tion in  the  minds  of  young  men  and  women  and  in  the  hopes  and  aspirations  of 
parents  foi-  their  children.  Most  public  opinion  polls  indicate  that  more  parents 
select  medicine  for  their  children  than  any  other  profession.  A  recent  book  on  the 
best  seller  list  placed  physicians  high  among  those  with  status  in  our  society.  But, 
cold  figures  do  not  indicate  that  these  ideals  are  put  into  actual  practice. 

In  Table  I  are  shown  for  selected  years  over  a  thirty  year  period  the  number  of 
bachelor  degrees  granted,  the  number  of  applicants  to  all  medical  schools  in  the 
United  States  without  duplications,  and  the  percentage  of  the  latter  in  the  former. 
It  is  clear  that  with  the  exception  of  the  war  years  and  postwar  years  during 
which  there  was  an  unusual  situation,  medicine  has  progressively  lost  its  favored 
position — the  percentage  of  all  college  graduates  applying  to  medical  school  has 
decreased  from  about  eleven  per  cent  to  about  four  per  cent. 

It  may  be  said  that  the  above  is  what  might  well  be  expected  during  a  time 
when  many  other  careers  have  become  equally  attractive  and  glamorous,  such 
as  engineering,  electronics,  physics,  chemistry  and  nuclear  science.  Certainly 
this  is  true ;  as  our  society  becomes  more  highly  developed  every  group  must  ex- 
pect stronger  competition.  But,  let  us  inspect  the  figures  in  Table  II  on  the  rela- 
tion between  total  applicants  to  the  number  of  freshmen  enrolled.  These  figures 
reveal,  except  for  the  war  years,  no  improvement  and  possibly  some  loss.  In  the 
prewar  years  starting  in  1932  the  ratio  dropped  below  2.0  in  only  two  years, 
while  since  11)53  it  has  consistently  been  below  2.0.  The  progressive  decrease 
from  1.99  to  1.87  in  the  last  three  years  may  not  be  statistically  significant,  but 
to  me  it  is  a  cause  for  concern. 

Again  it  may  be  said  that  medicine  has  about  held  its  own  during  a  time  when 
competition  has  increased;  what  more  could  it  expect.  Perhaps  this  is  correct, 
but  I  am  still  concerned.  In  Tat)le  III  are  shown  the  same  ratios  for  the  25  year 
period  from  1933  to  1958.  Duiing  a  time  when  medical  education  has,  in  response 
to  the  needs  of  the  American  people,  increased  enrollment  in  the  freshman  class 
from  (),457  to  8,128,  the  number  of  applicants  has  just  held  pace  in  spite  of  a  two 
and  a  half  fold  increase  in  college  graduates. 

But,  these  (luantitative  features  of  the  situation,  about  which  I  have  expressed 
concern,  assume  insignificance  when  we  review  the  qualitative  features.  In  Table 
I\'  arc  shown  the  average  college  grades  of  those  enrolled  in  two  freshman  classes. 
In  September  1950  there  were  40  per  cent  with  an  A  average,  43  per  cent  with  a 

*  Thv  William  Homy  Wolch  Loctuic  of  The  Mount  Siiiiii  Hospital,  New  York,  N.  Y. 
Jiuiuary  Vi. 

t  President ,  Dow  nstato  Medieal  Center,  State  University  of  New  York,  Brooklyn, 
New  York. 

322 


THE  CHALLEXGE  TO  MEDICAL  EDUCATION  IN'  THE  NINETEEN  SIXTIES  323 
TABLE  I 


Percentage  of  College  Graduates  Applying  to  Medical  School 


Year 

Bachelor  Degrees  Granted 
in  Year  Ending  June 

Applicants  to  Medical 
School  in  Year  Beginning 
September 

Percentage  of  Graduates 
Applying  Medical  School 

1928 

111,101 

12,420 

11.17 

1933 

137,954 

12,128 

8.79 

1938 

164,943 

12,131 

7.35 

1942 

185,346 

14,043 

7.58 

1948 

272, 144 

24 , 242 

8.91 

1953 

304,857 

14,678 

4.81 

1954 

292,880 

14,534 

4.96 

1957 

340,347 

15,917 

4.68 

1958 

365,748 

15,791 

4.32 

1959 

15,169 

TABLE  II 

Relation  of  Total  Applicants  to  Enrollment  in  Freshman  Classes  of  Medical  Schools 


Year  September 

Applicants 

Enrolled 

Number  Applicants  per 
Enrollment 

1932 

12,280 

6,426 

1.91 

1937 

12,207 

5,791 

2.11 

1942 

14,043 

6,425 

2.19 

1948 

24,242 

0,688 

3.62 

1953 

14,678 

7,449 

1.97 

1956 

15,917 

8,014 

1.99 

1957 

15,791 

8,030 

1.92 

1958 

15,169 

8,128 

1.87 

TABLE  III 

Comparison  of  Applicants  and  Enrollees  in  1933  and  195S 


College 
Graduates 

Applicants 
Medical 
School 

Per  Cent 
of 

Graduates 

Freshman 
Class 

Ratio 
Applicants 

1933 

137,954 

12,128 

8.79 

6,457 

1.88 

1958 

365,748 

15,791 

4.68 

8,128 

1.87 

Per  cent  1958  if  1933—100  per  cent 

265 

125 

126 

B  average,  and  with  a  C  average,  17  per  cent.  By  1957  those  Avith  A's  were  only 
18  per  cent,  and  those  with  C's  essentially  the  same  at  16  per  cent.  The  increase 
was  in  the  66  per  cent  with  B's. 

Once  again,  it  might  be  said,  a  student  with  a  B  average  in  college  is  still  a 
good  student.  Medicine  may  have  lost  something,  but  it  still  has  the  better  than 
average  college  student. 

Unfortunately,  this  is  not  true  if  academic  success  in  the  freshman  year  is  an 
index  of  the  mean  cjuality  of  the  students.  In  Table  V  arc  tabulated  the  number 
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TABLE  IV 


Average  College  Grades  of  Freshman  Medical  Students 


Average  College  Grade 

Per  Cent  of  All  Freshmen  1950-51 

Per  Cent  of  All  Freshmen  1957-58 

A 

40 

18 

B 

43 

66 

C 

17 

16 

TABLE  V 


Drop-Oufs  in  the  Freshman  Year 


Year 

Freshmen  Enrolled 

Promoted  to  Second 

Drop-Outs 

Year 

Number 

Per  Ceut 

1954-55 

7,576 

7,158 

418 

5.5 

1955-56 

7,686 

7,206 

480 

6.2 

1 95(1-57 

8,014 

7,470 

544 

6.8 

1957-58 

8,030 

7,401 

029 

7.8 

TABLE  VI 
Relation  of  Drop-Out  to  Academic  Standing 


Total  Drop-Outs 

Good  Standing 

Poor  Standing 

Year 

Number 

Per  Cent 

Number 

Per  Cent 

Number 

Per  Cent 

1954-55 

418 

5.5 

161 

2.1 

257 

3.4 

1955-56 

480 

6.2 

156 

2.0 

324 

4.2 

1956-57 

544 

6.8. 

176 

2.2 

368 

4.6 

1957-58 

629 

7.8 

181 

2.3 

448 

5.6 

of  freshmen  enrolled  in  September,  the  number  in  the  class  after  final  examina- 
tions the  following  June,  and  the  iiuinhcr  of  drop-outs  for  all  causes.  It  is  too 
clear  that  something  serious  is  happening.  During  this  four  year  period,  when 
every  effort  was  bent  to  increasing  the  input  and  hence  the  output  of  American 
medical  schools,  almost  half  of  the  increa.se  was  lost  in  the  freshman  year  —211  of 
454,  a  rise  from  5.5  to  7.8  per  cent. 

Some  students  drop  out  for  personal  reasons  while  in  good  academic  standing. 
In  Table  W  are  gi\-en  the  number  and  percentage  for  each  of  the  four  years.  There 
has  been  little  change  in  the  percentage — from  2.1  to  2.0  to  2.2  to  2.8.  It  follows 
that  the  increase  in  dio])  outs  is  almost  entirely  due  to  tho.se  in  poor  academic 
standing.  The  iiicicasc  has  been  progressive;  from  3.4  per  cent  in  to  5.6 

per  cent  in  l!)57-.")8.  This  indicates  that  the  medical  schools  ha\-e  maintained  their 
standards  in  face  of  a  decrease  in  the  mean  (luality  of  applicants. 

Thus,  as  we  enter  the  seventh  decad(>  of  the  twentieth  century,  medicine  has 
lost  .some  of  its  centm-ies-old  favored  position  to  attract  a  large  percentage  of  the 
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l)e!>t  iniiuis.  And,  this  has  occurred  at  a  time  when  it  is  accepted  that  America 
and  the  world  desperately  need  more  and  better  medical  care  in  the  coming 
years.  In  m,y  opinion  medical  education  can  no  longer  remain  complacent  and 
hope  tor  a  icturn  of  the  "good  old  days".  We  nuist  l)usy  ouiselves  with  a  careful 
study  and  analysis  of  the  possible  causes  for  these  trends  and  then  we  nuisl  initi- 
ate changes  in  programs  and  situations  so  the  trends  will  be  reversed.  If  we  do 
not,  and  if  the  trends  continue,  medicine  w^ill  deteriorate  and  we  will  fail  to  pro- 
vide the  physicians  which  America  needs. 

I  shall  attempt  such  an  analysis  and  then  re\  iew  some  of  the  measures  which 
have  been  suggested  or  effected  to  correct  the  situation.  I  hasten  to  add  that  little 
I  shall  present  is  original.  It  has  been  my  privilege,  during  a  ten  year  period,  to 
serve  on  the  Executive  Council  and  various  committees  of  the  Association  of 
American  Medical  Colleges  and  to  have  full  access  to  the  comments  of  my  col- 
leagues in  medical  school  administration.  Particularly  in  the  last  year,  I  have 
served  on  the  Committee  on  Operational  Studies  of  the  Association  under  the 
leadership  of  Dr.  I.ee  Powers,  Associate  Executive  Director  of  the  Association, 
which  has  been  concerned  with  these  very  problems.  However,  I  will,  when  it 
seems  appropriate,  express  my  own  opinion. 

CAUSES  OF  CURRENT  TRENDS  IN  APPLICATIONS  TO  MEDICAL  SCHOOLS 

All  the  reasons  which  have  been  suggested  as  causes  of  the  current  trends  may 
logically  be  placed  in  two  categories — those  with  a  short-term  effect  and  those 
with  a  long-term  effect. 

Shart  Term  Ejfccts 

There  is  one  specific  item  in  the  category  of  short-term  effect.  It  is  the  low 
birth  rate  of  the  thirties  and  the  nnich  higher  rates  of  the  following  years.  Let 
me  emphasize  that  the  total  figures  to  which  I  refer  here  are  of  boys  and  girls 
who  are  alive  today  and  are  attending  high  school  and  grannnar  school.  The  only 
unknown  is  how  many  will  go  to  college  and  how  many  will  not  go  to  college  and 

TABLE  VII 


Trends  in  College-Age  Population  and  Enrollments 


College  Enrollment 

Year 

Population  18  to  24 

Per  Cent  of  College  Age 

Number 

1920 

12,989,000 

4.0 

598,000 

1930 

15,4S2,000 

7.4 

1,101,000 

1940 

l(i,(i()7,()0() 

9.0 

1,494,000 

1950 

IG, 014, ()()() 

!().() 

2, 059, 000 

1955 

15,l()(i,()0() 

IS, 2 

2,755,000 

1960 

1(),  237, 000 

23.3 

3,77S,(IOO 

19()5 

20,043,000 

24.2 

4,S(i(),()()0 

1970 

24,(;94,00() 

20.1 

0,443,000 

1975 

20,300,000 

326 


ROBERT  A.  MOORE 


TABLE  VIII 

Projections  of  College  Graduates  and  of  Medical  School  Applicants 


College  Graduates 

Medical  Applicants 

Year 

Projected 

Actual 

At  7.42% 

At  4.81% 

Actual  Number 

Per  Cent 

1956 

283,000 

311,398 

20,999 

13,612 

14,937 

4.80 

1957 

288,000 

340,347 

21,370 

13,805 

15,917 

4.08 

1958 

292,000 

305,748 

21,660 

14,045 

15,791 

4.32 

1959 

307,000 

22,779 

14,767 

15,169 

19(50 

326,000 

24,189 

15,681 

1901 

329,000 

24,412 

16,835 

1965 

454,000 

33,687 

21,837 

how  many  will  apply  to  medical  school.  In  Table  VII  are  figures  from  the  office 
of  education  on  the  past  and  future  totals  of  population  of  college  age  and  actual 
or  estimated  percentages  of  those  who  will  go  to  college.  The  almost  doubling  in 
the  next  ten  years  is  a  little  staggering  when  we  think  of  the  faculties  and  build- 
ings which  will  be  needed. 

In  1956,  while  I  was  president  of  the  Association  of  American  Medical  Colleges, 
certain  figures  on  projections  of  students  were  made  available  to  the  deans  for 
their  guidance  in  planning  the  future.  In  Table  VIII  are  given  the  figures  as  pro- 
jected in  1955  for  the  ne.xt  fifteen  years.  Projections  of  medical  school  applica- 
tions were  made  on  two  assumptions,  one  that  7.42  per  cent  of  college  graduates 
would  apply,  and  second  that  4.81  per  cent  would  apply — the  low  figure  up  to  that 
time.  The  projections  were  as  much  as  25  per  cent  below  the  actual  for  college 
graduates,  but  only  about  10  per  cent  below  for  the  applicants  to  medical  school 
at  the  4.81  per  cent  level.  What  I  am  attempting  to  sa}^  is  that  there  is  as  yet  no 
evidence  that  the  so-called  "flood-tide"  of  students  will  have  its  impact  on  medi- 
cal schools. 

If  the  "flood-tide"  does  not  come  at  least  as  an  ebb  tide  to  the  medical  school 
and  if  there  is  not  some  rexcrsal  of  the  trend  in  the  academic  level  of  applicants, 
there  will  have  td  be  an  "agonizing  reappraisal"  of  many  plans.  Some  schools 
have  projected  an  increase  in  the  size  of  classes  and  many  have  spoken  of  new 
two-yeai-  and  four-year  schools.  There  is  no  (]uestioii  we  need  more  physicians, 
l)ut  a  supply  of  able  aspirants  is  not  certain  at  the  moment.  I  am  suspending 
judgment  for  a  year  or  two  to  watch  the  trends,  and  to  do  my  part  in  creating 
favorable  trends. 

Long  Term  Effects 

Among  the  long-term  effects  it  is  difficult  to  single  out  any  one  as  more 
important  than  the  others;  hence,  I  shall  discuss  them  without  regard  to  rela- 
tive importance. 

Length  of  Educational  Program 

One  which  apparently  looms  large  in  the  minds  of  the  high  school  and  college 
student  is  the  length  of  the  educational  program.  As  medical  knowledge  has  in- 
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creased  in  volume  and  complexity,  years  have  been  added  to  the  educational 
program  so  that  today  most  future  physicians  who  look  forward  to  a  career  in  a 
specialty  spend  on  an  average:  four  years  in  college,  four  years  in  medical  school, 
one  year  in  internship,  four  years  in  advanced  training,  two  years  in  Federal 
service. 

The  mean  age  on  completion  is  about  33  years,  almost  half  of  life  expectancy. 

The  young  man  or  woman  compares  this  with  other  attractive  careers.  In 
engineering  he  is  ready  for  a  job  at  22.  For  advanced  physics,  chemistry,  and 
related  fields  he  can  probably  have  his  doctorate  degree  and  a  job  at  26.  Is  there 
any  wonder  some  ask — is  it  worth  it? — and  answer  in  the  negative. 

Marital  Status  of  Students 

A  related  fact  which  may  have  some  influence  on  these  decisions  is  the  changing 
marital  status  of  medical  students.  The  war  years  brought  about  new  attitudes 
toward  postponement  of  marriage  until  a  boy's  education  was  completed.  Figures 
for  all  medical  students  in  the  United  States  over  a  period  of  years  are  not  avail- 
able, but  we  do  have  reliable  data  for  the  classes  graduating  in  1956  and  1959. 
The  per  cent  married  was  55  and  63  respectively  and  the  per  cent  of  those  married 
with  two  or  more  children  was  12  and  24.  The  changes  in  three  years  are  not 
necessarily  a  trend,  but  the  change  from  30  years  ago  is  very  real.  When  I  grad- 
uated in  1928  there  were  not  more  than  eight  married  students  of  the  one  hundred 
graduates.  At  that  time  many  hospitals  had  a  regulation  that  married  men  would 
not  be  accepted  for  an  internship. 

For  the  medical  students  at  State  University  of  New  York  in  Brooklyn  in 
school  in  1958-59,  further  figures  are  available.  Table  X  shows  a  significant 
number,  17,  married  at  registration  for  the  freshman  year,  and  a  progressive  in- 
crease to  49  on  registration  for  the  senior  year.  Table  XI  gives  information  on 

TABLE  IX 


Marital  Status  of  Medical  Graduates  of  All  American  Schools 


Per  Cent  Married  with  Children 

Graduates  in  June 

Per  Cent  Married 

3  or  more 

1956 

55 

12 

? 

1959 

63 

24 

7 

TABLE  X 

Marital  Status  of  Medical  Students  in  Downstale  Medical  Center,  State  University  of 
New  York  1958-1969  by  Classes  at  Registration  Septeynher  1958 


Number  Married 

Freshmen 

17 

Sophomores 

35 

Juniors 

38 

Seniors 

49 
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TABLE  XI 

Marital  Status  of  Mulinil  Shnlmls  i,i  Ihiirii^lalc  Mnlical  ('enter,  State  University  of 
Neir  Yorl;,  li)5t<-59  at  Ucgistrultoii  Scpleiiiber  1958 


Men 

Women 

Total 

jMaiiicd 

123  (23.8) 

9  (20.5) 

132  (23.5) 

With  one  child 

34 

2 

3() 

With  t\v,,  rhihh-cii 

12 

0 

12 

With  Ihrc.'  children 

0 

0 

0 

With  t,.ur  children 

1 

0 

1 

Total  with  chihlren 

47 

2 

49 

the  number  with  children  and  a  breakdown  for  men  and  women.  The  difference 
between  men  and  women  is  slif);ht  and  the  numbin-  with  children  is  substantial, 
38  per  cent. 

If  there  are  as  many  of  these  who  face  up  to  a  long  educational  program  with  a 
loyal  wife,  in  order  to  be  a  physician,  I  wonder  how  many  more  able  men  and 
women  there  are  who  decide  it  is  not  worth  the  price. 

Cost  of  Education 

The  length  of  the  program  and  marital  status  are  related  to  the  cost  of  living 
as  a  student.  Fairly  accurate  figures  collected  by  the  Association  of  American 
Medical  Colleges  from  the  graduates  in  1959  are  shown  in  Table  XII.  The  differ- 
ence in  public  and  private  school  is  almost  entirely  related  to  the  differences  in 
tuition,  and  this  diftVi(>iitial  will  Ix'  increased.  I  am  told  that  tuition  in  .some  pri- 
^■ate  schools  next  year  will  he  81,400  or  more.  The  same  graduates  supplied  in- 
formation on  the  major  sources  of  income  gixcii  in  Tal)l(>  XIII. 

There  are  two  aspects  of  the.se  figures  1  wish  to  discu.'^s.  I'irst,  the  21  or  22  per 
cent  of  income  earned  by  the  studcMit  represents  a  sigiiiiicaiit  expenditure  of 
energy  during  the  school  year  at  the  expense  of  time  which  could  have  been  spent 
in  study.  There  is  no  question  in  my  mind  that  a  significant  number  of  medical 
students  have  deficiencies  in  knowledge  because  they  had  to  earn  money.  At  the 
end  of  every  year  there  are  one  or  two  students  who  have  academic  failures  be- 
cause of  long  work  hours  at  night  and  week-ends. 

Parenthetically  you  may  he  interested  in  what  the  wives  of  the  123  married 
men  medical  students  at  the  Downstate  Medical  Center  in  1958-59  do.  The  data 
are  given  in  Table  XIV. 

Second,  the  GO  per  cent  coiitribulioii  by  the  family  of  the  single  student  is 
really  a  large  ainotuit.  Let  us  look  at  this  in  terms  of  the  family  income  of  these 
same  195!)  graduates  in  Table  X\'.  Perhaps  a  family  can  afford  1.")  to  IS  per  cent 
of  its  total  income  to  keep  a  son  in  medical  school,  l)ut  what  if  there  is  a  second 
or  a  third  child  who  wisiies  to  go  to  college.  The  i)ercentage  .soon  l)ecomes  pro- 
hibitive, especially  if  the  one  child  in  medicine  has  to  ha\'e  some  su])p()rt  for  up  to 
lo  yeais  after  high  .school. 

( )ne  of  the  principles  of  our  democratic  society  is  equal  opportunity  for  all. 
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TABLE  XII 
Annual  Cost  of  a  Medical  Student  Graduate  of  1959 


Public  School 

Private  School 

Single  student 
Married  student 

$2093 
$3118 

$2588 
$3420 

Source:  Association  of  American  Medical  Colleges.  Bane  Report. 

TABLE  XIII 
Major  Sources  of  Income  of  Medical  Student  in  1959 

Per  Cent 

Single 

Married 

Earnings 

Self 

Wife 
Famih' 

22% 

«0^o 

21% 

23% 
35% 

TABLE  XIV 

Occupations  of  Wives  of  Married  Medical  Students— Downstate  Medical  Center,  Slate 
University  of  Neiv  York,  1958-59 


Number 

Per  Cent 

Housewife 

37 

30.1 

Student 

16 

13.1 

I'rofe.ssional  (Xurse,  teacher,  etc.) 

49 

39.8 

Clerical 

20 

16.2 

Other 

1 

0.8 

Total 

123 

100.0 

The  motto  of  State  University  of  New  York  expresses  this  well — "Let  each  be- 
come all  he  is  capable  of  being".  ^Nlany  have  been  concerned  for  years  that  the 
incieasing  co.sts  of  higher  education  are  pricing  it  out  of  the  market  of  a  large 
segment  of  the  people.  There  is  probably  no  ciefiniti\-e  objective  answer  to  the 
question.  I  can  say  that  no  student  who  started  medical  school  in  any  of  the  three 
schools  with  which  I  have  been  connected  in  an  administrati\e  capacity  in  the 
last  fourteen  years  has  failed  to  finisli  because  he  did  not  have  money  to  remain 
in  school.  On  the  other  hand,  I  know  of  a  goodly  mimlxn-  of  promising  young 
residents  who  cut  short  their  training  to  go  intf)  i)i-acticc  because  of  lack  of  money 
when  they  had  not  realized  all  the  skills  of  which  they  were  capable.  How  many 
int(M-csted,  able  boys  and  girls  never  get  to  medical  school  because  of  insufficient 
fimds  is  unknown.  The  only  figures  I  know  of  which  bear  on  this  problem  are 
given  in  the  Bane  (1)  Report  and  are  .shown  in  Tal)le  X^T.  The  most  reliable 
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TABLE  XV 
Family  Income  of  1959  Medical  Graduates 


Median  family  income  

$8,375 

per  cent  of  cost  of  education 

piil)lic  school  

 $1,258 

private  school  

$1,553 

Per  cent  of  family  income  

 15.0  18.5 

TABLE  XVI 

Per  Cent  of  Families  with  Different  Income 

Per  Cent 

All  Families 

Medical  Graduates 

1951 

1959 

Under  $5,000 

51 

20 

$5,000-$9,999 

41 

40 

$10,000  and  over 

8 

40 

figures  for  all  families  in  the  United  States  are  out  of  date,  1951,  but  the  distribu- 
tion then  of  51,41,  and  8  per  cent  is  far  out  of  line  with  the  distribution  of  family 
income  of  the  medical  graduates  in  1959  of  20,  40,  and  40  per  cent  respectively. 
For  some  reason,  financial  or  other,  future  physicians  are  not  drawn  from  the 
lower  economic  group  in  the  same  proportion  this  group  exists  in  the  nation. 

Availabilitij  of  Scholarship  and  Loan  Funds 

Another  problem  related  to  costs  and  income  is  the  a\  ailability  of  scholarship 
and  loan  funds.  The  situation  today  may  be  statctl  simply.  The  able  young  man 
or  woman  seeking  a  career  in  science  who  elects  one  of  the  physical  or  natural 
sciences  may  expect  substantial  help  with  a  scholarship  of  nearlj''  subsistence 
amount  for  the  relatively  short  period  of  study  for  a  doctorate.  But,  the  same 
able  young  man  or  woman  who  elects  medicine  may  expect  limited  help  with 
scholarships  of  far  below  subsistence  amounts  for  the  much  longer  period  of  study. 
Figures  for  the  average  amount  of  scholarships  given  in  the  Bane  Report^  are 
reproduced  in  Table  XVII.  It  should  be  noted  that  the  figures  for  graduate  stu- 
dents are  four  years  outdated  as  compared  with  medical  students  and  hence  the 
differential  today  is  probably  even  greater.  The  National  Defense  Education 
Act  permits  loans  to  medical  students,  but  does  not  provide  any  scholarships 
for  medicine,  even  if  the  student  is  willing  to  sign  the  disclaimer  affidavit. 

In  ficxihilitij  of  Program 

Another  item  under  long-term  effects  I  wish  to  discuss  is  a  broad,  but  I  believe, 
a  very  definite  one — inflexibility  of  program.  With  a  few  de\'iations  in  a  few 
schools  every  medical  student  spends  four  years  in  lock-step  with  his  fellow 
students  taking  the  same  courses  at  the  same  pace  regardless  of  ability  or  in- 
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tablp:  XVII 


Amount  of  Scholarship  Awards 


Amount 


Medicine  1958  (mean) 


$512 


(Jraduate  1954  (median) 
Hactrrir.lo-y 
J5i()chcinistry 
Chemistry- 
Physics 
Zoology 


1,5()5 
1,675 
1,520 
1,535 
1,365 


Source — Bane  Report. 

terests.  Perhaps  this  is  necessary  in  the  basic  training  of  the  physician,  but  I  am 
not  convinced  the  matter  has  been  adetjuately  studied.  The  inviolability  of  the 
college  curriculum  \vas  probably  just  as  firm  when  Dr.  Elliot  introduced  the  elec- 
tive system  at  Harvard  College.  Lock-step  education  is  set  to  the  slowness  and 
intellectual  activity  of  the  least  able  but  passable  student.  The  aV)l('r  student 
marks  time  while  the  tail-end  catches  up  with  him.  I  was  shocked  two  years  ago 
when  a  small  group  of  able  freshmen  told  me  they  found  the  first  year  of  medical 
school  less  stimulating  intellectually  than  the  last  year  of  college. 

Misunderstandings  by  the  Public 

The  last  two  items  under  the  tirf)ad  tf)pic  of  long-term  effects  are  really  not 
effects  but  are,  I  believe,  misunderstandings  in  the  minds  of  the  American  people 
concerning  the  difficulty  of  gaining  admission  to  medical  school  and  the  difficulty 
of  remaining  in  medical  school.  How  many  able  boys  and  girls  have  ne\  er  applied 
because  of  this  misunderstanding  is  unknown,  but  I  believe  there  is  a  significant 
number  so  lost  to  medicine.  How  many  college  students  have  said,  applj^ 
I  don't  have  a  chance.  They  take  only  one  out  of  ten." 

This  quotation  is  not  a  flight  of  my  fancy.  Just  this  fall  I  received  a  letter 
recommending  an  applicant  from  an  executive  of  a  well-informed  and  well- 
researched  national  news  magazine.  He  said  he  recognized  our  problem  that  we 
could  accept  only  one  out  of  ten.  If  he  refers  only  to  our  school  the  statement  is 
correct;  we  have  accepted  in  the  last  few  years  150  out  of  about  1,250  applicants. 
But  this  is  not  the  full  and  true  picture.  On  an  average  every  applicant  for  medi- 
cine places  applications  to  3.5  medical  schools  and  for  those  who  apply  to  the 
schools  in  New  York  City  the  average  is  10  applications  per  student.  The  Asso- 
ciation of  American  Medical  Colleges  maintains  a  central  registry  of  applicants 
so  all  duplications  can  be  eliminated.  Some  typical  figures,  similar  to  those  in 
Table  II,  are  shown  in  Tal)l(>  XVIII.  During  the  postwar  years  wide  publicity 
was  given  to  the  great  difficulty  of  gaining  admission  to  medical  college;  and  it 
was  difficult,  with  a  high  ratio  of  1  to  3.62  enrollees  to  applicants.  There  were 
demands  for  larger  classes  and  more  schools.  Legislatures  and  trustees  of  State 
schools  interdicted  acceptance  of  out-of-state  students.  Apparently  few  have 
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TABLE  XVllI 

Relation   Belween   Applicants   and  Enrollees  as  Freshman 
All  Medical  Colleges 


Number  Applicants 

Number  Freshman 

Number  Applicants 
Per  Freshman 

1939 

11,800 

5,794 

2.04 

1947 

18,829 

6,487 

2.90 

1948 

24,242 

6,688 

3.62 

1949 

24,434 

7,042 

3.47 

1950 

22,279 

7,177 

3.10 

1957 

15,791 

8,030 

1.92 

1958 

15,169 

8,128 

1.87 

TABLE  XIX 

Multiple  Acceptances  in  American  Medical  Schools 


For  September  1955 

Number 

Per  Cent 

Total  accepted 

8,263 

100% 

Accepted 

at  one  school 

6,090 

74% 

Acc.plecl 

at  two  school.s 

1,574 

19% 

Acceiilcd 

at  three  schools 

459 

6% 

Accepted 

at  tour  schools 

113 

1% 

Accepted 

at  five  or  more  schools 

27 

learned  that  the  situation  is  back  to  or  below  the  figures  for  the  thirties  when  few 
were  concerned.  Further,  I  am  not  convinced  that  at  present  many  students  who 
measure  up  to  the  standards  which  have  been  accepted  for  medicine  are  being 
denied  admission.  The  figures  in  Table  VI  bear  this  out  since  almost  half  of  the 
increased  enroUment  since  1954  has  been  lost  by  academic  failure  in  the  first 
year.  If  we  dig  deeper,  without  an  increase  in  quality  of  applicants,  this  failure 
rate  will  increase.  Still  ftu-ther,  the  competition  for  the  able  student  is  real.  At 
Washington  rnivcrsity  in  1946  we  issued  acceptance  to  about  100  to  have  86 
register  in  Scptcmhcr.  I  am  told  this  figure  is  about  160  today.  In  Brooklyn  for 
the  class  of  \'}{)  entering  in  September  19.)9  we  issued  acceptance  to  '252.  It  fol- 
lows that  multiple  acceptances  arc  increasing.  In  Table  XIX  are  representative 
figures  to  show  this,  and  in  Table  XX  are  figures  for  one  school,  State  University 
of  New  York,  in  relation  to  other  schools  for  one  year.  Let  me  repeat,  no  able 
ciualified  student  today  will,  in  my  opinion,  fail  to  gain  admission  to  some  medical 
school  in  the  United  States. 

The  other  misunderstanding  is  that  it  is  difficult  to  remain  in  school.  Medical 
faculties  are  pictured  as  slave  drivers  dedicated  to  failing  as  many  students  as 
possible.  What  are  the  facts?  Of  the  6,688  students  who  entered  the  77  medical 
schools  in  September  1948,  eighty-nine  per  cent  were  awarded  an  M.D.  degree 
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Acceptances  by  One  Medical  School  (A)  in  Relation  to  Others  {B,  C,  etc.) 


September  1958 


Accepted  Both  by  School 
A  and  Other  School 

Registered  in  School  A 

Registered  in  Other 
School 

B 

43 

24 

19 

C 

23 

4 

19 

D 

19 

14 

5 

E 

12 

11 

1 

F 

11 

10 

1 

G 

11 

8 

3 

H 

9 

9 

0 

I 

8 

1 

J 

8 

8 

0 

TABLE  XXI 

Per  Cent  of  Freshman  Medical  Registrants  Who  Graduate 
Downstate  Medical  Center,  State  University  of  Xew  York 


Entered  September 


1950 
1951 
1952 
1953 
1954 


148 
150 
148 
150 
150 


Graduated  in  Four  Years 


126 
127 
135 
144 
138 


Total  Graduated  in  up  to  Six  Years 


134 
132 
137 
145 
141 


Total . 


after  four  years  of  study.  An  additional  two  per  cent  graduated  later.  This  is  a 
record  better  than  that  of  any  other  type  of  higher  education.  The  figures  for 
five  classes  at  State  Uni\-ersity  in  Brooklyn  are  shown  in  Table  XXI.  They  are 
similar  to  the  national  figures. 

SUGGESTED  PROGRAMS  TO  CORRECT  TIIEXDS  IX  APPLICATIOXS 
TO  MEDICAL  SCHOOLS 

So  nuich  for  the  prf)blein  and  the  probable  reasons  for  the  problem.  Xow  let  us 
turn  to  what  has  been  done  and  what  might  be  done  to  correct  the  situation. 

Actire  Recruitment 

Certainly  the  first  technifiue  which  comes  to  mind  is  active  recruitment  in  the 
colleges  and  in  high  schools.  Traditionally  medicine  has  waited  for  those  in- 
terested to  come  to  it.  In  the  ll)40's  .some  schools  initiated  programs  in  which 
members  of  the  admissions  committees  visited  colleges  and  interviewed  pre- 
medical  students.  This  liaison  lietween  medical  school  and  college  must  be  im- 
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proved  and  expanded.  First,  the  orientation  must  be  changed  so  there  is  not 
only  the  element  of  selection  for  one  school,  but  an  element  of  total  recruitment 
for  medicine.  The  opportunities  for  a  physician  as  practitioner,  teacher,  and 
in-\-estigator  must  be  painted  in  full  colors.  Groups  of  high  school  and  college 
teachers  of  science  might  be  brought  to  the  medical  school  for  visits  or  for  summer 
work-shops  which  would  accjuaint  them  with  the  activities  of  a  medical  school 
and  at  the  same  time  lead  to  improvement  of  the  teaching  of  science.  Techniques 
which  are  even  closer  to  Madison  Avenue  are  at  hand.  The  Association  of  .Ameri- 
can ^Medical  Colleges  and  American  Medical  Association  have  prepared  a  film 
on  the  "Career  of  a  Physician"  to  be  shown  to  young  people. 

Shortening  of  the  Total  Period  of  Study 

A  second  category  of  possible  correction  is  shortening  of  the  total  period  of 
study.  It  is  customary  in  educational  circles  to  ascribe  any  present  padding  of 
the  program  to  someone  else.  Thus  the  medical  educator  blames  the  colleges, 
and  the  college  professor  believes  the  wastage  is  in  the  high  school.  The  high  school 
teacher  lays  the  blame  on  grammar  school,  and  at  this  point  there  is  a  sign,  ''The 
buck  stops  here."  Be  that  as  it  may,  medicine  should  tidy  up  its  own  house  with- 
out regard  for  others. 

The  real  question  is — can  the  program  be  shortened  without  loss  of  quality. 
]\Iany  believe  it  can.  Many  schools  accept  students  after  three  years  of  college. 
Our  faculty  has  instructed  the  admissions  committee  to  increase  this  percentage 
if  at  all  po.ssible.  Johns  Hopkins  has  this  last  Fall  started  a  program  of  admitting 
selected  students  after  two  years  of  college  into  a  transitional  third  year  of 
college  and  medicine.  A  number  of  schools  are  studying  the  possibilities  of  a 
program  of  two  or  three  years  of  combined  college  and  medical  school 
instead  of  the  present  sharp  break. 

Then  there  is  the  internship,  for  which  we  have  disagreement  even  in  how  to 
define  it.  The  intcrnslii))  was  dcx  eloped  to  give  the  young  graduate  an  educational 
experience  in  pnictici'  at  a  time  when  the  junior  and  senior  years  were  largely 
didactic  and  formal  education.  It  was  needed  and  was  further  education.  Today 
the  last  two  years  of  medicine  are  clerkships  with  extensive  experience  in  super- 
vised practice,  yet  we  still  have  the  internship.  If  the  graduate  twenty  years  ago 
needed  an  internship  before  going  on  to  a  residency,  the  graduate  today  is  more 
than  ready  for  a  residency.  And,  in  addition  to  all  this  the  internship  in  many 
hospitals  has  lost  its  essential  educational  basis,  and  is  much  more  than  just 
practice.  Is  it  any  wonder  that  graduates  are  more  and  more  electing  straight 
internships,  which  are  really  first  year  residencies,  except  in  name,  and  are 
shunning  certain  institutions? 

Longer  Academic  Year  {Acceleration) 

A  third  category  of  possible  correction  is  lengthening  of  the  school  year,  which 
in  some  situations  is  acceleration.  How  can  we  defend  a  plan  which  was  designed 
for  another  period  and  for  those  of  a  different  age.  In  early  rural  America  children 
were  needed  on  the  farm  in  the  summer  so  the  school  term  was  nine  months.  It 
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TABLE  XXII 
Length  of  School  Year 


Annual  Session  of  Weeks 

Number  Sessions 

Total  Weeks  of  School 

32 

4 

128 

3G 

3.6 

128 

40 

3.2 

128 

44 

2.9 

128 

48 

2.7 

128 

was  also  believed  a  long  summer  vacation  was  needed  for  rest,  study,  as  at  Oxford, 
and  for  maturation.  I  can  not  accept  any  of  these  reasons  in  1960  for  highly 
selected  adults  in  their  early  twenties.  Their  colleagues  who  did  not  go  to  medical 
schools  have  jobs  in  business  and  industry  and  probably  get  all  of  two  w^eeks  va- 
cation a  year.  As  shown  in  Table  XXII,  if  four  sessions  of  32  weeks  each  are 
standard  for  128  weeks  of  school,  this  total  time  can  be  attained  in  3.6  sessions 
of  36  weeks,  3.2  sessions  of  40  weeks,  2.9  sessions  of  44  weeks,  and  2.7  sessions  of 
48  weeks.  It  is  clear  that  four  school  years  of  time  can  be  put  into  three  and  still 
have  about  10  weeks  of  vacation  a  year.  I  am  not  at  all  convinced  a  plan  of  this 
type  is  impractical  for  medicine  and  would  in  any  way  lower  quality. 

One  objection,  among  many  which  have  been  offered,  relates  to  the  loss  of 
earnings  in  the  summer  by  students.  Let  us  examine  this  in  terms  of  cold  econom- 
ics and  not  emotions.  Assume  optimistically  that  the  student  earns  $800  clear 
each  summer  for  three  summers,  a  total  of  $2,400.  On  the  accelerated  schedule 
he  would  graduate  one  year  earlier  and  thus  have  at  some  stage  in  his  life  an 
additional  year  of  earnings  as  a  physician.  Assume  this  comes  ten  years  after  he 
starts  and  that  he  borrows  the  money  at  six  per  cent  to  accelerate.  He  would  pay 
interest  on  $800  for  10  years,  another  $800  for  9  years,  and  another  $800  for  8 
years.  It  has  cost  him  $3,696  for  the  loan  and  interest  to  replace  earnings.  Cer- 
tainly this  is  a  fraction  of  what  he  can  earn  in  a  year  as  a  physician,  and  he  is 
financially  ahead  by  accelerating. 

Programs  with  Greater  Opportunities  for  Abler  Students 

A  fourth  category  of  possible  correction  is  the  development  of  educational 
programs  which  give  greater  opportunity  for  the  abler  students.  Here  we  are 
concerned  with  the  problem  of  what  I  earlier  called  lock-step  education.  There 
are  two  possibilities — qualitative  and  quantitative. 

On  the  qualitative  side  we  have  so-called  "honors  programs"  such  as  have 
been  developed  at  New  York  University.  The  abler  student  is  given  additional 
educational  opportunities  in  the  form  of  seminars,  lectures,  and  in  research.  In 
other  schools  such  as  our  own  there  is  only  the  opportunity  to  do  research 
during  the  year  or  in  the  summer. 

On  the  quantitative  side  I  would  like  to  suggest  a  combination  of  acceleration 
and  greater  opportunity,  both  in  relation  to  large  classes.  The  ever  increasing 
demand  for  more  physicians  and  larger  classes  is  a  challenge  to  medical  schools. 
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Fig.  1. 


A  large  part  of  medical  education  reciuires  small  group  teaching  to  preserve 
quality.  How  can  we  attain  the  t'oi-mei-  and  preserve  the  latter?  The  University 
of  Tennessee  has  for  many  years  achiiitted  50  students  a  ((uarter  so  they  in  fact 
ha\e  annual  classes  of  200,  l)ut  classes  for  instruction  of  oO.  The  drawback  is 
that  a  nuich  lar<i;er  faculty  is  needed  and  legislatures  and  trustees  are  reluctant 
to  supi)ly  the  needed  funds. 

There  is  another  po.ssibility  as  illustrated  in  Figure  1.  A  class  of,  let  us  assume, 
200  is  admitted  in  September  of  year  '01.  They  all  take  the  first  year  course 
together  with  sufficient  faculty  to  provide  for  small  group  instruction.  Toward 
the  end  of  the  first  year,  there  is  bilateral  selection  .so  the  class  is  divided  into 
two  about  eciual  halfs;  one  half  is  the  abler  group.  They  will  go  on  an  accelerated 
schedule  and  graduate  six  to  nine  months  earlier  than  the  second  half  which  will 
proceed  at  the  old  pace.  Further  the  faculty  will  be  adequate  for  two  .separate 
classes  and  the  abler  group  will  have  different  courses  with  more  advanced 
elements. 

You  may  say  this  will  send  into  the  world  two  kinds  of  physicians — the  abler 
and  the  less  able.  Perhaps  it  will,  but  is  that  not  true  of  all  education?  This 
only  recognizes  what  exists,  and  promotes  it.  It  keeps  the  lower  level  of  ability 
whcic  it  now  is,  hut  raises  the  highest  level  higher. 

There  is  still  another  point  about  ability,  particularly  in  relation  to  economic 
resources.  Medical  education  has  always  been  conducted  on  the  all  or  none 
principle — full-time  or  not  at  all.  In  most  other  areas  of  education  the  part-time 
student  is  welcomed  or  e\-eii  encouraged.  I  don't  know  the  answer,  but  I  wonder 
why  it  is  not  possible'  for  a  student  to  take  gro.ss  and  microscopic  anatomy  the 
first  year,  biochemistry  and  physiology  the  second  year,  and  similarly  divide 
the  subjects  of  the  sophomore  year.  In  the  last  two  years  with  the  block  clerk- 
ship schedule  anything  is  possible.  Such  a  program  as  this  might  make  it  possible 
for  more  of  the  really  able  boys  and  girls  with  limited  resources  to  study  medi- 
cine. It  niiglit  make  administrative  problems  in  the  dean's  office,  but  we  do 
not  iini  the  medical  schools  to  make  the  life  of  the  dean  ea.sy.  If  we  did,  they 
would  ha\  ('  closed  long  ago. 

Program  FlcxibilUij  in  Relation  to  Interests 

A  fifth  category  of  possible  correction  is  greater  fiexil)ilit\-  in  relation  to 
interests.  Here  again  I  refer  to  lock-step  education.  With  the  exception  of  a  few 
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schools,  everyone  takes  the  same  amount  of  every  subject  (156  hours  of  this 
and  419  hours  of  that).  Further,  these  required  hours  fill  the  hours  of  the  week. 

Recently  there  has  been  a  trend  to  create  more  so-called  "free  time"  in  the 
curriculum.  In  Brooklyn  three  years  ago  the  faculty  reduced  the  reciuired  work 
so  that  three  half  days  a  week  plus  Saturday  afternoon  were  free;  in  other 
words,  4  of  12  half  days,  or  33  per  cent,  were  free.  At  the  same  time  elective 
courses  were  organized  so  each  student  could  further  explore  the  subject  which 
most  interests  him.  Further,  a  full  quarter  of  nine  weeks  in  the  senior  year  was 
made  elective. 

A  further  aspect  of  this  problem  is  the  interrelation  of  the  natural  and  social 
sciences  and  the  humanities.  Every  medical  school  pays  lip  service  to  a  general 
liberal  education  at  the  college  level,  but  the  moment  we  get  the  student,  we 
arrange  a  schedule  of  science  such  as  to  make  it  impossible  for  him  to  continue 
even  a  limited  interest  in  any  other  subject.  Medicine  is  no  longer  just  a  bio- 
logical science.  It  is  equally  a  social  science.  The  physician  should  be  an  educated 
man  with  an  appreciation  of  society.  Some  of  the  free  time  should  be  available 
for  those  who  desire  to  continue  other  studies.  In  isolated  medical  colleges 
such  as  ours,  this  will  require  a  department  of  general  studies,  such  as  have  been 
established  by  isolated  colleges  of  engineering  with  great  profit. 

Physicians  do  many  different  things,  but  there  are  two  large  groups,  those 
who  have  a  career  in  practice  and  those  who  have  an  academic  and  research 
career.  Some  of  the  faculty  at  Pittsburgh  have  suggested  we  design  two  programs 
which  diverge  in  the  later  years.  I  don't  believe  the  plan  is  sound,  but  the  idea 
of  program  in  relation  to  interest  is  there.  I  believe  the  future  physician,  be  he 
practitioner  or  researcher,  should  have  the  same  minimal  content  in  his  medical 
education.  This  de\'elopment  should  come  in  the  postgraduate  years. 

The  final  aspect  of  program  in  relation  to  interest  to  review  here  is  that  of 
combined  medical  and  graduate  study.  If  medical  education  is  to  be  expanded 
in  the  next  decade,  trained  able  faculty  in  large  numbers  will  be  needed.  Today, 
there  is  an  increasing  number  of  students  interested  in  a  combined  Ph.D-AI.D. 
program.  When,  in  1928  after  graduation  in  medicine,  I  registered  in  the  graduate 
school  of  Western  Reserve  University  as  a  candidate  for  a  Ph.D.,  I  was  some- 
thing of  a  freak;  perhaps  I  still  am.  But,  there  is  now  a  demand  and  a  need.  We 
must  meet  it.  The  University  of  Indiana  has  just  initiated  such  a  program.  A 
number,  not  exceeding  twenty  students  of  the  freshman  class  by  bilateral 
selection,  will  remain  on  the  Bloomington  campus  to  do  the  first  two  years  of 
medicine  and  a  doctorate  program  ending  in  a  Ph.D.  They  can  then  go  to 
Indianapolis  for  the  last  two  years  of  medical  study.  At  Rochester  for  many 
years  students  have  been  encouraged  to  drop  out  after  the  second  year  for  a 
year  of  research  and /or  graduate  study.  Other  schools  are  now  doing  this  and 
the  U.S.P.H.S.  has  made  available  fellowships  for  this  purpose. 

Programs  with  Greater  Intellectual  Stimulation 

The  sixth  category  of  programs  with  greater  intellectual  stimulation  is  one 
more  related  to  the  quality  of  teachers  and  teaching,  but  there  are  some  aspects 
which  may  be  treated  at  the  school  level. 
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A  point  which  has  interested  me  for  some  years  is  the  essential  sameness  of 
the  junior  and  senior  year.  Many  seniors  say  frankly  they  feel  let  down.  Educa- 
tion to  be  stimulating  must  be  progressi\'e,  each  step  must  be  a  little  higher  and 
more  advanced  than  the  last.  In  Brooklyn  we  are  studying  a  plan  in  which  the 
medical  student  would  become  a  student  physician  during  one  half  of  the  senior 
year,  with  all  the  implications  of  this  change  in  name.  The  student-physician 
would  have  his  own  office  in  the  new  University  Hospital  and  see  all  his  patients 
there.  He  would  follow  each  patient  into  and  out  of  the  hospital.  Disease  is  no 
longer  an  isolated  event,  but  a  part  of  the  life  of  a  living  human  being.  The 
patients  are  his  patients.  The  faculty  become  consultants  to  whom  he  comes 
for  supervision  and  advice. 

Earlier  Acceptance  of  Students 

The  earlier  acceptance  of  students  has  been  urged  by  many.  I  believe  we 
should  experiment  with  it.  There  are  many  premedical  students  today  who  are 
sincerely  cf)in'in('e(l  there  is  only  one  way  to  gain  admission — take  every  science 
course  offered  whether  it  is  of  any  interest  to  that  student  or  not.  I  do  not 
discourage  the  student  who  is  interested  in  science,  but  I  believe  the  world  has 
lost  something  if  the  premedical  student  deeply  interested  in  sociology,  or  history, 
or  (Jreek  does  not  pursue  this  interest. 

Would  it  be  catastrophic  it  we  did  something  like  this:  At  the  end  of  the  fresh- 
man year  of  college  we  selected  a  group  of  the  really  able  premedical  students 
and  said  to  them,  "You  will  be  admitted  to  medical  school  in  due  course  if  you 
picsei  x  e  about  the  same  level  of  academic  success  you  have  demonstrated  this 
year.  Now  go  ahead  and  take  the  bare  minimum  of  reciuired  subjects  with 
whatever  else  most  interests  you.  Stop  competing  for  a  hundredth  of  a  grade 
point  over  yoiu'  fellows.  Get  yourself  a  good  education.  We  will  follow  your 
career  and  admit  you  to  medical  school  when  we  think  you  are  ready,  after 
three  years,  after  foui-  years,  or  perhaps  earlier."  I  believe  we  would  produce 
bettei'  educated  men  and  women  for  medicine  under  this  plan. 

Availabilitji   of  Scholarship  and   Loan  Funds 

There  is  little  I  need  say  about  greater  availability  of  scholarships  and  loan 
funds.  The  need  is  clear  and  great.  The  guaranteed  loan  program  of  the  State 
of  New  York  has  been  of  some  help.  The  loans  under  the  National  Defense 
Education  Act  have  been  small  but  useful.  It  is  encouraging  that  the  House  of 
Delegates  of  the  American  Medical  Association  just  last  month  in  Dallas  in- 
structed the  administration  to  study  the  problem.  I  have  always  believed  that 
the  greatest  responsibility  here  was  on  the  medical  profession  in  general,  and 
the  alumni  in  particular.  The  last  generation  must  help  the  next  generation, 
not  only  as  a  total  nation  l)ut  in  each  group  within  the  nation. 

Adequate  Housing 

Again,  adequate  housing  at  reasonable  rates,  particularly  for  married  students 
needs  little  elaboi'ation.  In  large  urban  centers  such  as  New  York  this  is  especially 
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true.  We  have  a  few  students  who  spend  four  hours  a  day  commuting  to  and 
from  school.  This  is  bound  to  have  an  influence  on  their  academic  standing. 
More  important  than  convenience  and  expense,  is  the  need  to  bring  students 
together  outside  the  classroom,  not  in  a  paternalistic  sense,  but  in  the  creation 
of  an  environment  of  serious  scholarly  achievement.  For  decades,  American 
education  has  concentrated  on  the  time  period  from  nine  to  hve.  We  must  give 
some  attention  to  the  time  period  five  to  nine.  Oxford  and  Cambridge  learned 
this  centuries  ago.  Colleges  such  as  Harvard  and  Yale  profited  from  this  lesson. 
We  need  educational  residence  halls,  not  dormitories. 
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HYPERTROPHIC  GASTRITIS,  HYPOPROTEIXEMIA  AND  ANEMIA 

Edited  by 
FEXTOX  8CHAFFXER,  M.D. 

A  66  year  old  retired  white  male  (waiter)  was  admitted  to  The  Alount  Sinai 
Hospital  for  the  fourth  time.  He  complained  of  dark  urine,  light  stools,  loss  of 
appetite^  for  two  weeks,  and  jaundice  for  one  day.  Six  years  earlier  he  noted 
abdominal  cramps,  weakness,  anorexia  and  a  10  pound  weight  loss  over  a  period 
of  two  months.  At  the  Consultation  Service  of  this  hospital,  he  was  found  to 
have  peripheral  edema,  anemia,  leukocytosis,  hypoalbuminemia,  cholelithiasis 
and  an  abnormal  gastric  roentgenogram.  Because  of  the  x-ray  finding,  he  was 
admitted  to  another  hospital  where  a  total  gastrectomy,  splenectomy  and  distal 
pancreatectomy  were  performed.  The  pathological  diagnoses  were  giant  hyper- 
trophic rugae  of  the  stomach  and  myeloid  metaplasia  of  the  spleen.  The  patient 
experienced  aljout  a  month  a  temporary  improvement  following  surgery  and 
then  became  weak.  He  lost  40  pounds  in  the  year  after  surgery  and  developed 
generalized  anasarca.  Each  day  he  had  five  to  six  light-colored,  bulky,  foul- 
smelling  stools  associated  with  occasional  painless  abdominal  rumbling. 

Because  of  the  above  symptoms  he  was  first  admitted  to  The  Mount  Sinai 
Hospital  one  year  after  surgery.  At  that  time  he  appeared  emaciated  and  weak. 
The  vital  signs  were  normal.  He  had  generalized  anasarca  and  ascites.  Dullness 
was  present  in  the  left  lung  base.  A  grade  2  systolic  murmur  was  heard  o\'er  the 
entire  precoixlium  and  serous  fluid  was  seen  draining  from  a  scar  in  the  right 
upi)('r  Hank. 

The  hemoglol)in  was  (ko  Gm'^o  and  the  WBC  was  35,000  per  cu  mm  with  a 
normal  differential  count.  The  bone  marrow  was  hypercellular  and  normoblastic 
and  the  anemia  was  macrocytic.  The  stools  were  guaiac  negative  and  contained 
no  cxcos  neutral  fat  but  many  fatty  acid  crystals  were  seen.  The  glucose  tolerance 
cur\  ('  was  normal.  The  serum  vitamin  A  rise  from  13  mcg%  to  26  mcg%  in 
six  hours  during  a  vitamin  A  tolerance  test.  The  serum  carotene  level  was 
26  mcg%  .  The  total  serum  proteins  were  4.9  Gms '  (  with  an  A  G  ratio  of 
2.5/2.4.  Bromsulphalein  retention  was  10^7  in  45  minutes.  The  serum  alkaline 
phosphatase  was  20.9  KA  units,  BUN  was  24  mg'  < ,  serum  cholesterol  71  mg%, 
serum  phospholipids  120  mg%,  serum  amylase  45  units  and  the  prothrombin 
time  was  15  seconds  with  a  control  of  12  seconds.  A  secretin  test  showed  normal 
^'olume  and  amylase  but  a  low  bicarbonate  consistent  with  pancreatic  insuffi- 
ciency. Icteric  index  studies  of  the  duodenal  fluid  suggested  a  nonfunctioning 
gallbladfkn'.  X-ray  studies  showed  a  left  pleural  effusion  and  a  well-functioning 
esophasiojcjuiiostoniy  with  no  evidence  of  obstruction  or  intrinsic  inflammatory 
disease,  l^xcessive  amounts  of  secretion  were  present  in  the  bowel.  Transit  time 
was  (l('lay(>(l  and  late  segmentation  of  the  barium  column  occurred  in  the  ileum 
and  also  in  the  jejunum.  The  sinus  tract  in  the  alxlominal  wall  did  not  communi- 
cate with  the  gastrointestinal  tract. 

From  the  Department  of  Pathology,  The  Mount  Sinai  Hospital,  New  York,  X.  Y. 
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The  patient  was  treated  with  hlood,  albumin  and  steroids  over  a  period  of 
four  months  in  the  hospital.  He  continued  to  lose  weight  but  he  felt  better  and 
the  number  of  bowel  movements  was  i(>duced. 

The  patient's  condition  remained  stable  foi-  two  years  without  wci<iht  gain 
and  without  diarrhea.  He  was  unable  to  woi  k  l)ecause  of  weakness  and  swollen 
ankles.  He  then  began  to  lose  his  appetite  and  became  progressively  weaker. 
He  was  readmitted  to  the  hospital  with  al)dominal  discomfort  and  bone  pain 
after  three  months  of  increasing  difficulty.  He  was  found  to  lie  cachectic  with  a 
blood  pressure  of  90/60.  A  few  coarse  rales  were  present  in  the  left  base.  The 
heart  was  enlarged  and  a  soft  systolic  murmur  was  heard  o\-er  the  precordium. 
Xo  abdominal  organs  or  masses  were  felt.  Mild  edema  and  stasis  dermatitis 
were  present  o\-er  the  lower  extremities. 

The  hemoglobin  was  5.0  Gm'^c  and  the  WBC  was  87,200  per  cu  mm  with 
78%  segmented  cells,  4''(  band  forms,  12 'r  lymphocytes,  2'^  eosinophiles,  3% 
basophiles  and  adequate  platelets.  The  marrow  was  hypoccllular  and  some  mega- 
loblasts  were  seen.  The  urine  contained  urobilinogen  in  dilutions  of  1:40.  Serum 
albumin  was  :].:>  dm';  and  globulin  2.!)  Clm';,  Bl'X  22  mg';  and  cholesterol 
lOG  mg'r.  The  prothroml)in  time  was  1.')  seconds  with  a  control  time  of  12 
seconds.  Cephalin  fiocculation  was  '■]  i)lus.  .V  glucose  tolerance  test  was  normal. 
Serum  I)ilirubin,  alkaline  phosphatase,  calcium  and  phospliorus  concentrations 
were  normal.  Stool  examinations  showed  intermittently  ]Misiti\ c  guaiac  reactions, 
neutral  fat  and  fatty  acid  crystals.  Absorption  of  tagged  cyanocobalaniine  which 
was  low  impro\'ed  when  intrinsic  factor  was  given.  A  d-xylose  test  was  normal. 
An  x-ray  examination  of  the  chest  revealed  the  left  leaf  of  the  diaphragm  to  be 
elevated  and  the  left  costophrenic  sinus  to  t)e  obliterated.  Exten.sive  skeletal 
demineralization  was  seen  with  wedging  of  s(>\  ('ral  lower  dorsal  vertebral  bodies. 
The  small  intestine  and  colon  wer(>  reported  to  be  normal. 

The  patient  was  given  blood  transfusions,  serum  albumin,  parenteral  vitamin 
B  complex  and  vitamin  B12,  liver  extract  and  folic  acid.  Oral  iion  and  steroids 
were  also  given  during  part  of  the  ho.spital  stay.  An  8.2'?  reticulocyte  ic^poiise 
occurred  during  the  second  hospital  week  but  this  gradually  decreased  to  less 
than  l.O^f,  and  the  patient's  hemoglobin  ranged  from  5  to  9  Gm7(  de.spite 
many  transfusions  during  his  four  months  of  hospitalization.  He  impro\'ed 
slightly  and  was  discharged  to  the  Outpatient  Clinic. 

For  six  months  he  did  fairly  well  and  then  was  admitted  for  the  third  time 
because  of  increasing  weakness  and  diarrhea.  Physical  findings  were  as  before 
but  in  addition  the  skin  was  noted  to  be  darkly  pigmented  and  the  liver  was 
felt  one  fingerbreadth  below  the  right  costal  margin. 

The  hemoglobin  was  (i.T  dm'-  and  the  WBC  was  27,150  per  cu  mm.  Hypo- 
chromia  and  macrocytosis  were  present.  The  blood  chemistry  findings  were 
es.sentially  unchanged  with  the  exception  of  the  serum  alkaline  phosphatase 
which  had  risen  to  18.8  KA  units  and  serum  calcium  which  had  dropped  to 
6.7  mg9f  .  Fecal  fat  was  16.1  gm  per  day.  Thyroidal  uptake  was  43  %  in  24 
hours.  The  bone  marrow  was  hypocellular  with  reduced  red  cell  elements  but 
no  megaloblasts.  Some  myelofil)rosis  and  megakaryocytic  myelosis  wa<  icported. 
Extensive  demineralization  of  bone  again  was  seen  with  wedging  of  several 
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vertebrae.  No  new  findings  were  noted  on  any  of  the  x-ray  studies.  ECG  showed 
a  first  degree  AV  block  and  nonspecific  T  wave  changes  in  leads  3,  aVL  and 
aVF. 

The  patient  was  given  blood,  vitamin  D  and  calcium.  Intravenous  fat  emulsion 
also  was  given  for  a  short  time.  After  23'^  months  the  patient  had  gained  10 
pounds,  his  hemoglobin  was  just  above  10  Gm  %  and  he  was  sent  to  a  conva- 
lescent home. 

Following  his  discharge  from  the  hospital,  the  patient  returned  once  or  twice 
a  month  to  the  Hematology  Clinic  for  blood  transfusions.  After  his  last  trans- 
fusion he  noted  increasing  anorexia  and  edema,  dark  urine,  light  stools,  malaise 
and  pruritus.  He  lost  his  taste  for  cigarettes  but  had  no  pain  or  gastrointestinal 
distress.  After  ten  days  he  was  deeply  jaundiced  and  was  admitted  to  the  hospital 
for  the  fourth  and  final  time. 

On  examination  he  was  afebrile,  extremely  emaciated,  lethargic  and  deeply 
icteric  with  a  green-gray  hue.  Many  excoriations  of  the  skin  were  present.  Fetor 
hepaticus  was  noted.  Bilateral  lenticular  opacities,  kyphoscoliosis,  left  basilar 
rhonchi,  and  a  harsh  systolic  murmur  over  the  entire  precordium  were  found. 
The  liver  was  tender  and  felt  two  fingerbreadths  below  the  right  costal  margin. 
Severe  pitting  edema  and  stasis  dermatitis  were  present  on  the  legs.  The  nailbeds 
were  cyanotic  but  not  clubbed.  The  prostate  was  twice  its  normal  size  and 
smooth. 

The  hemoglobin  was  G.O  Gm /c  and  the  WBC  was  49,200  per  cu  mm.  Bile 
and  urobilinogen  were  present  in  the  urine.  The  serum  bilirubin  was  22.8  mg%. 
serum  alkaline  phosphatase  22  KA  units,  serum  glutamic  oxaloacetic  transaminase 
218  units,  cephalin  flocculation  2  plus,  thymol  turbidity  10.5  units,  blood  am- 
monia 1.1  mcg/ml,  serum  cholesterol  151  mg%  with  81  mg%  esters.  Serum 
albumin  was  2.6  Gm  '^1  and  globulin  4.3  Gm  %.  BUN  was  34  mg%.  Blood  sugar, 
COs,  chlorides,  sodium,  potassium,  calcium  and  phosphorus  were  normal.  Pi'O- 
thrombin  time  was  28  seconds  with  a  control  time  of  12  seconds.  It  decreased 
after  intravenous  vitamin  K  to  25  seconds.  The  serum  mucoproteins  Avhich  had 
been  high  (79  mg%)  on  previous  admissions  were  now  slightly  low  (47  mg%). 
No  new  x-ray  findings  or  electrocardiographic  changes  were  reported.  Two  at- 
tempts at  sternal  marrow  aspiration  yielded  only  peripheral  blood. 

The  patient  was  given  blood  transfusions  and  parenteral  calcium  and  vitamin 
K.  He  remained  afebrile  and  his  jaundice  began  to  abate,  the  serum  bilirubin 
having  dropped  to  6.6  mg%  after  three  weeks.  At  the  end  of  a  month  in  the 
hospital,  he  developed  a  fever  of  100°F.,  diarrhea,  left  lower  cjuadrant  pain  and 
tenderness,  absent  bowel  sounds  and  hypotension.  He  was  found  dead  the  fol- 
lowing morning,  5)4  years  after  the  onset  of  his  symptoms  and  five  years  after 
surgery. 

Dr.  David  Adiersherg:*  Dr.  Wolf,  would  you  be  kind  enough  to  discuss  the 
x-ray  findings? 

*  Late  Associate  Attending  Physician  (for  Metabolic  Diseases),  The  Mount  Sinai  Hos- 
pital, New  York. 
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Dr.  Bernard  Wolf:  \  Before  showing  the  x-rays,  I  would  like  to  read  the  report 
of  the  early  examintion  done  by  Dr.  S.  A.  Brahms,  because  those  films  are  not 
available.  "Barium  meal  examination  showed  no  intrinsic  abnormality  in  the 
esophagus.  Practically  the  entire  stomach  with  the  exception  of  a  short  prepyloric 
segment  was  the  site  of  huge  increase  in  the  size  of  the  folds.  These  were  seen 
in  the  fundus  and  the  distance  between  the  diaphragm  and  what  appeared  to 
be  the  fundus  of  the  storiiach  was  increased.  The  wall  of  the  stomach  was  soft 
and  pliant  throughout  and  peristalsis  was  actually  observed  to  traverse  the  body 
of  the  stomach.  On  the  lesser  curvature  aspect  of  the  stomach  (in  the  vertical 
portion),  there  was  an  apparent  filling  defect  which  may  have  represented  a 
number  of  closely  apposed  thickened  folds  or  actual  confluence  of  folds.  A  dis- 
crete ulcer  was  not  identified.  The  duodenal  bulb  and  duodenal  loop  were  normal 
in  appearance.  Although  the  appearance  would  probably  have  been  due  to  simple 
hypertrophy  of  the  gastric  folds,  the  most  likely  diagnosis  was  that  of  lympho- 
sarcoma." 

We  have  a  few^  films  taken  on  his  earlier  admission.  A  chest  x-ray  taken  in 
1955  showed  a  pleural  effusion  on  the  left  side  of  mild  degree  and  also  some 
fluid  on  the  right  side.  The  hilus  was  not  particularly  large  in  the  absence  of 
cardiac  enlargement.  A  film  taken  on  the  second  admission  demonstrated  marked 
kyphosis  of  the  spine  with  collapse  of  the  bodies  of  D7  and  D8.  There  was  no 
evidence  of  any  discrete  destructive  lesions. 

The  small  bowel  series  done  on  the  first  admission  to  the  hospital  show^ed  the 
total  gastrectomy.  The  proximal  loops  of  small  bowel  were  slightly  dilated  but 
not  remarkably  so.  The  transit  time  of  barium  through  loops  of  small  bowel  was 
delayed.  Also,  some  barium  remained  in  the  jejunum  (Fig.  1).  Abnormal  secre- 
tion and  segmentation  of  mild  degree  was  consistent  with  the  so-called  mal- 
absorption syndrome.  In  most  cases  where  we  see  dilatation,  we  think  of  pan- 
creatic insufficiency  on  the  basis  of  carcinoma  of  the  pancreas. 

Dr.  Adlersberg:  There  are  several  very  interesting  features  in  this  case  that 
deserve  discussion. 

He  was  operated  upon  with  the  preoperative  diagnosis  of  lymphosarcoma 
which  was  then  revised  to  hypertrophic  giant  rugae  gastritis.  There  is  great 
interest  now  in  this  and  similar  conditions  because  they  represent  the  possible 
source  of  protracted  and  severe  protein  loss.  Physicians  have  been  interested 
for  many  years  ina  condition  which  had  been  called  "idiopathic  hypoproteinemia." 
This  term  has  been  changed  to  "hypercatabolic  proteinemia"  and  this  should 
indicate  that  in  the  presence  of  pronounced  hypoproteinemia,  an  increased 
catabolism  with  increased  destruction  of  protein  is  noted  (1).  Very  recently  a 
group  of  workers  at  Bethesda  (2)  and  also  in  Copenhagen  (3)  proved  convinc- 
ingly that  loss  of  protein  occurs  into  the  stomach  or  into  the  small  or  large  bowel, 
and  hence  the  latest  term  "exudative  gastroenteropathy".  Gordon  (1)  in  Bethesda 
used  a  special  technique  in  which  polyvinyl  pyrrolidone  (PVP)  a  giant  molecule 
labeled  with  I^^^,  was  employed.  This  substance  had  been  used  during  the  war 

t  Radiologist,  The  Mount  Sinai  Hospital,  New  York. 
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Fk;.  1.  IJoentKenogram  of  upper 
small  iiit  est  iiic  showing  mild  seg- 
mentation and  harinm  remaining 
in  the  jejunum. 


as  ;i  sul)stitii1(\  It  is  uiiaffocted  by  proteolytic  enzymes.  Labeled  PVP  is 

injected  and  the  excretion  of  the  substance  can  b(>  stndied  in  the  feces.  (Jordon 
had  patients  with  hypertrophic  rn}>:ae  who  had  nin(>fold  excretion  of  this  lal)eied 
snbstance  into  th(>  stomach  (2).  .Vs  a  matter  of  fact,  in  two  cas(>s  in  Copenhagen, 
the  stomach  was  remox'ed  beeanse  of  this  diagnosis  to  prexcnt  the  steady  loss  of 
protein  ('■>).  I'lifort luuitely,  one  of  them  died  during  the  postoperative  course. 
However,  such  a  condition  may  be  also  enconntered  in  the  presence  of  gastric 
cai'cinoma  and  gastric  sarcoma,  l-eakage  may  take  place  in  the  small  bowel,  in 
some  rather  atypical  cases  of  sprue  or  malaltsorption.  It  is  (|uite  po.ssible  that 
the  hypoproteinemia  our  patient  presented  throughout  his  ol)ser\-ation  period 
was  the  result  of  exudati\-e  gastropathy  or  lat(>r  ent(>ropathy. 

.Vnother  point  of  interest  is  the  malabsori)tion  syndrom(\  Whether  prior  to 
total  gastrectomy  h(>  also  had  ex  idiuice  of  malabsorption  is  not  known.  After 
operation  he  had  steatorrhea  and  the  clinical  picture  of  s])rue  with  x-ray  changes 
of  small  i)owel  compatil)le  with  such  a  diagnosis,  and  the  (luestion  arises  whether 
he  had  ])rimary  or  .secondary  s]M-ue.  Primary  sprue,  according  to  our  present 
concept,  is  a  heritable  metabolic  defect  which  results  in  abnormal  enzymatic 
mechanisms  in  the  mucosa  in  the  bowel  and  ])re\-ents  absorption,  whereas 
secondary  sprii(>  is  caused  by  a  variety  of  pathologic  conditions  invoU  ing  grossly 
the  small  bowel:  lymphosarcoma,  amyloidosis,  jejunoileitis  or  Whipple's  disease. 

'Phere  are  one  or  two  findings  that  must  be  interpreted  as  against  the  diagnosis 
of  primary  sprue.  In  other  words,  he  could  have  been  a  patient  with  the  inborn 
defect  of  absorption  who,  after  total  gastrectomy,  developed  manifest  symptoms 
of  this  disorder,  but  I  would  not  l)elie\'e  this  reasoning  is  correct,  first  of  all, 
during  his  first  hospitalization,  after  the  operation  a  jejunal  biopsy  was  done. 
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It  showed  perfectly  normal  \  illi  in  the  mucosa  of  the  jejunum.  In  a  case  of  n^al- 
absorption  with  secondary  osteomalacia,  hone  deformity,  high  alkaline  phos- 
phatase and  the  prcjlonged  course  of  diarrhea,  th(>  architecture  of  the  jejunal 
mucosa  would  be  abnormal.  The  patient  did  not  show  that. 

Also  against  primary  sprue  was  the  result  of  the  Schilling  test.  There  was  low 
absorptiun  of  labeled  \-itaniiii  Hi_.  which  iniproxcd  aftci-  the  intake  of  inti'insic 
factor.  This  finding  is  seen  in  patients  with  j)ernicious  anemia  and  in  patients 
who  ha\'e  no  stomach.  The  typical  primary  malal)sorpti()n  syndrome  shows  no 
improvement  with  intrinsic  factor  because  it  is  not  the  lack  of  this  factor  that 
causes  malab.sorptiou.  We  would  rather  believe  then  that  this  was  an  instance 
of  secondary  malabsorption.  We  see  occasionally  severe  secondary  malabsorption 
after  total  or  even  partial  gastrectomy.  Our  patient  might  have  had  lymphoma, 
lymphosarcoma,  or  amyloidosis  of  the  gut  undiagnosed  during  life.  I  am  prepared 
for  a  pathologic  diagnosis  from  Dr.  Popper  explaining  the  secondary  malabsorp- 
tion syndiome  which  I  consider  more  likely  than  the  primary. 

He  died  with  jaundice.  He  received  numerous  blood  tran.sfusions,  and  we 
believe  he  had  hepatitis,  perhaps  with  some  hemosiderosis  in  addition,  because 
of  the  large  quantities  of  blood  given.  A  less  likely  po.ssibility  is  a  carcinoma 
with  metastases  in  the  li\'er. 

Finally,  he  died  with  absent  bowel  soiuids,  although  this  could  be  an  agonal 
change  in  a  very  sick  patient.  I  would  like  to  mention  the  possibility  of  a  lare 
but  very  grave  complication  in  sprue,  namely,  a^oIvuIus  of  the  large  bowel.  We 
have  seen  two  of  them  die  suddenly  with  vcjIvuIus  of  the  sigmoid.  I  did  not 
consider  this  condition  seriously  in  our  patient. 

I  think  that  this  man  had  essentially  a  giant  rugae  gastritis  with  exudative 
gastropathy.  After  total  gastrectomy  he  had  malabsorption  syndrome,  probably 
of  the  secondary  variety  and  exudative  enteropathy.  He  had  jaundice,  probably 
\  iral  hepatitis,  with  hemosiderosis,  and  I  am  prepared  for  some  surprises. 

Dr.  Hans  Puppcr:X  Do  you  think  that  a  second  di.sease,  of  a  hematologic 
nature,  existed? 

Dr.  Afllersbcrg:  We  thought  all  the  time  that  perhaps  he  had  an  associated 
hematological  disorder  because  of  the  large  spleen,  the  myeloid  meta])lasia  and 
also  the  steady  presence  of  leukocytosis  of  20,000  to  50,000  white  cells  per  cu 
mm. 

Dr.  Popper:  We  were  fortunate  enough  to  receive  froni  Memorial  Hospital 
a  picture  of  the  resected  specimen.  The  patient  came  to  operation  there  with  the 
diagnosis  of  lymphosarcoma  and  was  found  on  examination  to  lune  a  \ery 
large  spleen.  The  stomach  revealed  no  tumor  but  had  giant  rugae.  The  original 
slide  of  the  stomach  showed  the  normal  mucosa  with  large  polypous  excrescences 
(Fig.  2).  These  indicated  that  there  was  no  involvement  of  the  muscular  layer 
or  submucosa.  It  was  a  faii  ly  normal  stomach  with  a  tremendous  ox-ergrowth  of 
the  surface  layers.  Tlie  surface  hiyer  was  thrown  out  into  folds  with  \  ery  close 

t  Patliologist-in-C'hief,  The  Mount  Sinai  Hospital,  Xew  York. 
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Fig.  2.  Appearance  of  the  stomach  removed  six  years  earlier  showing  polypoid  excres- 
cences of  mucosa.  The  spleen  and  pancreas  are  in  the  upper  right  hand  corner. 

contact  between  capillaries  and  the  epithelium,  but  with  normal  surface  epi- 
thelium gland  cells  which  probably  did  not  secrete  anything  except  apparently 
serum  proteins,  particularly  albumin  (Fig.  3).  The  question  is  always  raised 
whether  there  is  a  leakage  through  normal  epithelium  or  pre-existing  ulcers. 
We  found  in  the  specimen  given  us  a  few  areas  of  hemorrhage  and  there  was 
indeed  the  possibility  of  loss  of  protein  through  hemorrhage  but  we  assumed 
the  hemorrhage  was  less  important  than  seepage  through  a  normal  epithelium. 
The  (luestion  is  always  raised  whether  this  represented  gastritis,  the  result  of  an 
inflammatory  epithelial  hyperplasia,  or  whether  it  was  a  tumorous  benign 
overgrowth.  The  histological  picture  in  this  instance,  like  in  many  others  (4-6), 
was  (juite  characteristic  and  despite  re-occurring  evidence  that  this  may  have 
led  to  inflammation,  we  were  quite  sure  in  this  case  we  were  dealing  with  an 
actual  overgrowth  in  the  sense  of  a  villous  adenoma  and  not  a  response  to  an 
inflammation  (Fig.  4). 

When  the  stomach  was  removed  the  spleen  was  taken  out  and  found  to  have 
a  normal  architecture.  Infarcts  were  absent  and  follicles  were  perfectly  preserved 
but  \  er.y  much  in  the  l^ackground  compared  to  the  tremendously  extended  and 
overgrown  and  varied  cellular  pulp.  There  were  a  large  number  of  blast  cells  not 
easily  recognized  as  red  cells  or  white  cells.  There  were  a  large  number  of  imma- 
ture cells  which  quite  readily  fit  into  the  picture  of  myeloid  metaplasia  with 
overgrowth  of  the  white  and  red  cells  as  well  as  a  large  number  of  usually  com- 
pressed megakaryocytes.  Reticulum  cells  were  proliferated,  some  of  them  re- 
sembling fibroblasts  and  also  many  fibroblastic  elements  were  seen.  As  a  result 
efforts,  fiber  formation  was  apparent.  Iron  stains  failed  to  show  any  increase 
in  iron  at  this  time. 

The  lymph  nodes  removed  were  not  invoh'ed  in  the  process  because  the 
architecture  in  several  sections  was  perfectly  normal.  In  the  medulla  a  few  large 
blastic  cells  were  found  possibly  belonging  to  the  picture  of  myeloid  metaplasia 
but  surely  not  diagnostic.  An  entirely  normal  pancreas  was  removed. 
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When  the  stomach  had  been  removed,  the  source  of  the  presumed  loss  of  the 
protein  was  jionc,  l)ut  as  Dr.  Adlerslierj;-  has  told  you,  no  c!uuis;('  occurred  in 
the  hypoalbuiiiiiicniia  which  originally  hrouj^ht  the  patient  to  t he  hospital  in  a 
state  of  emaciation.  It  appears  to  me  that  if  there  was  an  exudatixc  !i,a>t n ip.M liy, 
the  removal  of  the  stomach  should  correct  the  protein  loss.  Th(>re  i>  (im-  (■;(-'•  on 
record  in  the  \'ery  small  series  of  cases  in  which  escape  of  lar<^e  molecules  had 
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been  demonstrated  in  which  the  loss  of  protein  subsided  after  the  successful 
removal  of  the  stomach  (2). 

At  the  autopsy,  our  first  interest  was  in  clearing  up  the  ([uestion  of  the  hema- 
tologic disorder.  On  inspection  of  a  specimen  of  bone,  we  saw  osteoporosis  with 
osteoclasia  in  quite  a  few  areas  as  well  as  increased  cellularity  of  the  marrow. 
It  was  not  easy  to  identify  the  different  elements.  Many  reticulum  cells  and 
fibroblastic  elements  crowded  the  marrow.  We  got  the  impression  of  strands  of 
what  may  have  been  fibers,  especially  around  the  cells.  We  saw  a  beautiful 
lacework  of  reticulum  fibers  to  confirm  the  diagnosis  of  myeloid  fibrosis.  In 
keeping  with  what  we  have  seen  in  the  spleen,  we  have  to  accept  the  diagnosis 
of  myeloid  metaplasia  and  myeloid  fibrosis.  Hemosiderosis  of  the  bone  marrow 
with  deposition  of  iron  in  endothelial  elements  was  also  noted. 

Pulmonary  changes  were  not  significant.  Chronic  bronchitis  and  emphysema 
were  present  which  however  did  not  seem  to  have  contributed  very  much  to  the 
illness  in  this  man.  Histologically,  an  accumulation  and  thickening  of  alveolar 
septa  was  noted. 

The  heart  was  normal  in  size,  weighing  200  grams.  It  was  somewhat  brown 
in  color  and  ([uite  diluted  but  there  were  no  valvular  changes.  The  myocardium 
on  low  power  inspection  looked  (|uite  normal  but  with  iron  stains  we  saw  cjuite 
surprisingly  hu  ge  amounts  of  iron  deposited  in  the  heart  muscle  fibers,  primarily 
around  the  nucleus.  In  addition  to  the  iron  pigment,  a  brown  granular,  non-iron 
containing  pigment,  probably  hemofuschsin,  was  deposited.  This  characterizes 
hemochromatosis.  Since  we  suspected  the  presence  of  the  disease,  we  looked  at 
the  parenchymal  iron  distribution  in  contrast  to  that  in  the  reticuloendothelial 
system  which  can  result  from  excess  iron  storage  from  blood  transfusions.  Iron 
was  present  in  the  cells  of  the  thyroid  follicle  (I'ig.  5).  In  the  skin  no  pigmenta- 
tion was  found.  The  clinicians  told  us  of  the  peculiar  hue  that  was  present  in 
the  patient  and  the  iron  stain  of  the  adnexa  next  to  the  skin  shows  the  excess 
iron  ill  tlie  vessel  as  well  as  in  the  sweat  glands  to  confirm  the  diagnosis  of  hemo- 
chromatosis. The  lymph  nodes  were  not  as  well  preserved  as  those  obtained  at 
surgery  but  we  convinced  ourselves  that  excessi\-e  irf)n  was  deposited  in  the 
lymph  nodes  at  the  time  of  death  in  contrast  to  fi\e  years  before  at  surgery. 
That  means  that  within  five  years  large  amounts  of  iron  had  accumulated. 

The  kidneys  looked  anemic  and  had  a  slight  green  hue.  Microscopic  examina- 
tion revealed  bile  pigment  in  the  distal  convoluted  tubules,  pointing  to  a  neph- 
rosis in  addition  to  iron  deposition  in  the  same  tubules.  Enlargement  of  the 
prostate  was  confirmed  as  benign  and  nodular  hyperplasia  with  atrophy  of  the 
testes. 

At  the  site  of  subtotal  gastrectomy,  only  a  very  small  amount  of  stomach 
was  left  with  no  gross  alterations.  The  duodenum  was  ([uite  normal  although  the 
iron  stains  showed  a  very  large  amount  of  iron  as  is  known  to  occur  in  hemo- 
chromatosis. I'^xcept  for  dilatation,  which  probal)ly  is  related  to  the  paralytic 
ileus,  and  a  lirowii  discoloration,  there  were  no  anatomic  changes  which  possibly 
could  be  considered  a  cause  of  a  secondary  malabsorption  syndrome. 

The  intestinal  mucosa  was  normal  except  that  it  contained  some  brown  pig- 
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Fig.  6.  Fluorescence  ])hotomicrogriii3h  showing  bright  fluorescence  of  pigment  in  the 
muscularis  (X  63). 

Fig.  7.  Iron  deposition  in  the  islets  of  Langerhans,  the  acini,  ducts  and  connective 
tissue  of  the  pancreas  (iron  stain  X  120). 

ment.  There  was  no  increase  in  follicles  and  no  gross  chanjics.  In  the  (Icopor 
layers  we  saw  increased  cellularity,  norma!  spacinj^  of  \  and  normal  arrlii- 
tecture  except  for  the  presence  of  large  amounts  of  iron,  characteristic  of  hemo- 
chromatosis. The  only  significant  finding  in  the  outer  layer  of  the  muscularis 
was  a  large  amount  of  a  granular  pigment  which  was  very  highly  fluorescent 
(Fig.  6).  This  has  been  described  as  characteristically  occurring  in  .several  condi- 
tions but  only  rarely  in  the  tremendous  amounts.  Dr.  Adlersberg  described  it 
in  sprue  and  it  also  occurs  in  exudative  or  protein  losing  enteropathy.  Here  was 
the  first  significant  pathological  finding  of  this  condition,  namely,  the  sprue-like 
pigment  in  the  outer  layer  of  the  small  intestine. 

The  pancreas  remaining  was  (juite  different  from  that  removed  some  five 
years  before.  Accumulation  of  large  amounts  of  hber  and  excessive  amounts  of 
iron  in  the  islands  and  in  the  interstitial  tissue  were  found  (Fig.  7). 

The  liver  was  smaller  than  normal  and  somewhat  reduced  in  consistency. 
The  jaundice  was  not  related  to  any  extrahepatic  lesion  since  the  extrahepatic 
ducts  were  normal.  On  the  cut  surface  the  architecture  was  not  \'ery  much  altered. 
Microscopically  we  saw  very  markedly  pigmented  portal  tracts  with  some  cellular 
infiltration  around  the  central  zones.  Increasing  amounts  of  iron  were  deposited 
from  the  central  zone  to  the  lobular  periphery,  characteristic  of  hemochromatosis, 
and  the  iron  was  deposited,  as  we  would  have  expected,  in  the  parenchymal 
liver  cells  as  well  as  in  reticulum  cells  (Fig.  8).  Where  the  liver  cells  disintegrated, 
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I  n..  ^    liiHi  (Icposii  1(111  111  hepatic  pai'ciifln'mal  cells  and  in  Kiipffer  cells,  especially 

I'lc.  '.).  >ccliiiii  (il  liver  showing  se\-ei-e  cholestasis  with  nucrocalculiis  m  ])roliterated 
ductule.  Ciaiil  cell  tonnatimi  of  liver  cells  is  seen  (H       K  X  2401. 

Pk;.  10.  J.arfie  area  ot  collapse  in  liver  e.xlendiiig  into  several  lolmles  (H  A:  K  X  63). 

the  Kupffer  cells  became  heavily  laden  with  iron  and  iron  deposition  extended 
into  the  portal  tract.'s  cansiiiii  a  se\-ere  (le<2;ree  of  filirosis,  the  l)e<2;innin»;  of  cirrhosis 
associated  with  heinochromatosis.  A  tew  features  did  not  lit  the  diagnosis  of 
hemochromatosis.  \'ery  sex'cre  bile  stasis  was  present  with  formation  of  giant 
cells  and  marked  cellular  infiltration  (l'"ig.  !)).  Indeed,  throughout  the  entire 
parenchyma  we  found  accumulations  of  scavenger  cells,  most  of  them  iron  con- 
taining and  forming  follicles  in  areas  of  collapse  (big.  10).  Tliis  docs  not  occin- 
in  hemochromatosis.  In  shf)rt,  we  can  confirm  Dr.  Adlersberg's  diagnosis.  We 
were  dealing  with  \  iral  hepatitis  complicating  hemochromatosis.  A  last  finding 
was  obstruction  of  portal  vein  branches  as  well  as  old  hl)rous  bands  around  the 
veins.  In  (he  hepatic  wui  l)ranches,  there  was  also  evidence  of  pre-existing 
hepatic  thrombosis. 

We  were  dealing  with  protein-losing  gastroenteropathy  (2,  )!,  (i).  After  removal 
of  the  sloiiiach,  the  manifestation  of  the  protein-losing  gastroenteropathy  did 
not  sulisidr  but  progressed.  Possibly  the  hypertrophic  gastritis  was  not  the 
cause  of  the  ])rotein  loss  but  rather  a  response  to  a  pre-existing  exudative  status 
of  the  entire  int(>stinal  tract. 

We  ha\-e  to  assume  the  presence  of  a  peculiar  disease,  a  form  of  sprue,  because 
of  the  presence  of  intestinal  pigment,  which  could  also  ha\-e  Ixhmi  the  result  of 
malabsorption  rather  than  the  cause.  I  would  therefore  ])ostulate  that  the  li  isic 
disease  was  protein-losing  gastroenteropathy,  with  low  scrum  albumin,  low 
cholesterol,  and  anasai-ca  and  emacial ion.  Whether  the  anemia  was  macrocytic, 
we  do  not  know.  It  could  have  been  the  macrocytic  anemia  following  gastrectomy 
or  part  of  the  preexisting  disturbance  of  sprue. 

The  patient  tnidoubtedly  has  myeloid  metaplasia  and  I  do  not  know  whether 
the  myeloid  metaplasia  is  a  response  to  the  deftciency  and  whether  myeloid 
metaplasia  prodiiees,  in  a  way,  the  sprue-like  condition. 

Dr.  \'ictor  IIerl)ert  suggested  a  third  possibility,  that  it  was  just  coincidence. 
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Anyway,  with  tlic  stomach,  paiici'cas  and  spleen  rem()\-e(l,  the  patient  had 
mahiV)S(ii-pti<in  emaciation,  anasaica,  tatty  (Hai'rhea,  anemia,  murmnrs  and  osteo- 
porosis. He  had  many  hlood  transfusions  and  in  the  presc^nce  ot  myeloid  meta- 
plasia with  increased  iron  absorption,  the  iron  was  tiansferred  into  the  paren- 
chymal cells,  causing  hemoelnomatosis.  In  oi'der  to  make  things  even  more 
intei-esting,  the  patient  developed  viral  liei)afitis  with  lack  of  taste  for  cigarettes. 
The  ileus-like  picture  is  not  clear  to  me  and  I  wonder  whether  the  patient  had 
some  primary  damage  of  intestinal  muscles. 

Dr.  Victor  Herbert:^  I  have  to  go  along  with  the  possil)ility  that  this  patient 
had  two  uiu'clated  conditions;  one,  myeloid  metaplasia  of  unknown  etiology, 
and  the  other,  spme,  pei'haps  secondary,  possibly  jn-imaiy,  which  had  pi'oduced 
much  of  the  i)icture  which  appeared  after  gastrectomy.  The  ])icture,  while  the 
stomach  was  in,  could  be  explained  by  the  hvperti-ophic  rugae  in  the  stomach. 
In  the  early  days  of  li\-er  therapy  for  pernicious  anemia,  it  was  disco\-ered  that 
a  fair  pei'centage  of  ])atients  did  not  respond  to  liver,  although  \-itamin  B12  was 
in  their  diets.  It  would  seem  if  some  deficiency  had  been  present  a  long  time  and 
the  marrow  ceased  to  respond  to  \-itamin  Bn.  This  category  is  known  as  nu>galo- 
blastic  anemia,  refractory  to  Bio  and  folic  acid.  This  individual  could  fall  into 
that  category  because  he  has  had  protracted  B12  deficiency  after  his  gastrectomy 
and  in  spite  of  B12  and  folic  acid  therapy. 

How  can  one  relate  the  myeloid  metaplasia  with  \-itamin  Bi-  and  folic  acid 
deficiency  which  we  can  explain  on  the  l)asis  of  his  gastrectomy  and  p(>rhaps 
also  on  the  basis  of  his  malabsorption  which  could  have  existed  prioi'  to  his 
gastrectomy? 

Did  this  patient  ha\-e  maci-ocytosis  befoi'e  he  had  his  gastrectomy?  Xot  know- 
ing that,  we  cannot  say,  bul  tlicic  are  aii>-  number  of  reports  in  the  litei-atuiv 
attempting  to  tie  together  \-ilannn  Bij  deiiciency  with  i)olycvt hemia  \-era  and 
with  leukemia.  Polycythemia  \-eia  and  leukemia  have  l)een  iclated  to  myeloid 
metaplasia  as  a  single  entity.  If  this  tui'iis  out  to  be  so,  and  if  there  is  in  fact  a 
relationship  l)etween  polycythemia  \'eia  and  pernicious  anemia,  and  between 
leukemia  and  pernicious  anemia,  on(>  can  see  a  relationship  which  is  intermediate. 
It  is  a  tenuous  relationship  and  no  one  has  e\'er  established  definit i\-ely  that 
there  is  any  relationshij)  between  jjolycythemia  or  leukemia  and  pernicious 
anemia,  although  nuich  has  been  written  on  the  subject. 

To  me,  the  jejunal  t)iopsy  rules  out  sprue.  I  think  this  is  all  we  can  say  by 
way  of  attempting  to  link  together  these  ])henomena.  In  the  final  analysis  we 
have  to  say,  as  we  said  in  the  l)eginning,  that  tliis  patient  had  two  uin-elated 
conditions:  myeloid  metaplasia  and  sprue,  primary  and  or  .secondary.  With 
respect  to  the  hemochromatosis,  this  could  l)e  due  in  i)art  or  completely  to  a 
vitamin  Bu  deficiency,  which  can  lead  to  piu'e  liemochroniatosis. 

Dr.  AiH(  rxlicrij:  It  is  a  most  lumsual  case,  and  perhaps  a  few  final  remarks 
may  be  in  order  concerning  his  sprue.  I  also  beliexc  that  ])iimary  sprue  is  out 
of  the  (juestion  because  of  se\'eral  considerations  wlucli  I  presented  before,  and 
because  of  the  normal  jejunal  biopsy.  On  the  other  hand.  Dr.  Poppei-  did  not 
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find  any  aljnormalitics  in  the  small  bowel  such  as  Whipple's  disease  or  amy- 
loidosis. Se\-ei'al  eases  published  as  exud;iti\-e  enteropathies  with  the  pietin'(>  of 
sprue  did  not  have  the  typical  t'eatvu'es  of  sprue.  The  only  feature  which  was 
seen  in  all  was  the  peculiai'  pif^ment  accumulation  in  the  nuiscularis  nuicosae 
of  th(>  bowel.  A  few  >-ears  a^o,  we  though  this  pigment  was  hemofuscin,  but 
many  stains  were  done  in  order  to  rule  out  the  possil)ility  that  this  was  perhaps 
"ceroid  pigment"  which  was  found  in  \-itainiii  K  dehciency.  These  cases  with 
exudatixc  enteropathy  ha\-e  ])eculiar  clinical  picture  of  malabsorption  which 
do  not  fit  too  well  within  the  typical  outline  of  this  condition.  It  was  interesting 
that  this  patient  had  mai  ked  fibiosis  of  the  pancreas.  In  a  number  of  cases  of 
sprue,  we  saw  interstitial  pancreatic  fibi'osis. 

Dr.  Popper:  The  large  amount  of  iron  might  explain  it  here. 

Dr.  Adlersberg:  It  also  has  b(>en  interpi-eted  on  the  basis  of  prolonged  nutritional 
deficiency  that  these  iM>ople  suffer  fi'om.  I  do  not  believe  that  we  have  ever 
seen  another  case  with  sprue  and  myeloid  metaplasia,  so  I  would  believe  that 
this  is,  if  at  all,  a  rare  feature  of  sprue.  I  would  agree  with  l)i-.  Herbert  and  Dr. 
Popper  that  this  is  rather  an  independent  disorder.  I  would  like  to  ask  Dr. 
Popper  about  the  relationship  of  hemochromatosis  to  malabsorption.  We  had 
one  oi-  two  patients  who  showed  malabsorption  in  the  end  stages  of  hemochroma- 
tosis. 

Dr.  Popper:  Any  type  of  malabsorption  dis(>ase  will  favor  the  absf)rption  of 
iron  in  tvu'n,  so  obviously  if  there  is  a  tendency  for  hemochromatosis,  in  view  of 
the  myeloid  metaplasia  and  \itamin  Br.  dettciency,  it  is  accentuated  in  the 
presence  of  whatever  the  malabsorption  syndrome  is.  In  closing,  I  think  that 
we  are  dealing  with  what  I  would  call  pi'imary  sprue  not  in  the  sense  of  an 
absorption  defect  l)ut  in  the  sense  of  a  losing  defect.  It  is  a  s])ruedike  picture 
resulting  from  a  protein-losing  gastroenteropathy. 

Final  Diagnosis:  Pkotkin-losixc  kxtkkopathy  with  <;ia\t  gastric  rugae 

NOT  IMPROVED  BY  (;  ASTUK(  T(  )MY.  VIRAL  H  Kl'ATmS.  H  I:M()( 'H  K()M.\TOSIS.  MYE- 
LOID METAPLASIA. 
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CASE  XO.  108 

A  65  year  old  female  was  admitted  with  a  \?)  month  history  of  difhculty  in 
walking.  The  first  complaint  was  stiffness  in  the  right  foot  which  resulted  in  her 
inability  to  lift  that  leg.  A  short  time  later  this  was  followed  l)y  similar  difficulties 
with  the  left  leg  so  that  walking  became  quite  difficult. 

Neurological  examination  on  admission  showed  a  paresis  more  marked  in 
the  right  lower  extremity.  Deep  reflexes  were  increased  somewiiat  nioie  on  the 
right  side.  Babinski  signs  were  present  l)ilaterally.  Vibration  sense  was  lost  below 
the  9th  thoracic  segment.  Position  sense  was  lost  in  all  of  the  toes,  and  pinprick 
sensation  was  diminished  on  the  left  side  below  the  10th  thoracic  level  with  a 
less  pronounced  sensory  deficit  ow  the  right  side.  Lumbar  puncture  including 
manometric  studies  appeared  to  be  within  noiinal  limits.  Spinal  fluid  protein 
Avas  L^O  mgm  per  100  cc. 

Roentgen  examination  of  the  dorso-lumbar  spine  was  not  remarkable.  Panto- 
paque  myelography  was  then  performed  \  ia  \\w  lumbal-  route.  This  revealed 
an  incomplete  block  (Figs.  lA  t^'  IP))  to  the  cephalad  flow  of  the  opa(|ue  material 
at  the  level  of  the  lower  margin  of  the  7th  thoracic  \-ertebra.  A  thin  column  of 
material  pa.ssed  by  the  obstructing  lesion  on  its  left  side  and  anteriorly.  At  the 
site  of  block,  there  was  a  sharply  demarcated  eicseutic  border  to  the  opaciue 
column,  that  is,  a  smooth  cap.  The  spinal  cord  seen  faiiitl>-  tlnough  the  oi)a(|ue 
material  distal  to  the  filling  defect  was  displaced  towards  the  left  and  anteriorly. 
The  findings  were  typical  of  an  extra-medullary  intradural  mass  arising  on  the 
right  side  and  posteriorly.  Sufficient  opacjue  material  went  by  the  lesion  to 
permit  visualization  of  the  proximal  l)oi-der  of  the  defect  \\hen  the  patient  was 
subsequently  placed  in  the  erect  position  (big.  IC).  The  configuration  of  the 
surface  of  the  filling  defect  was  identical  proxinially  to  its  appeaiance  distally. 

Laminectomy  was  performed  and  a  typical  meningioma  was  i-enio\-ed  along 
with  its  dural  attachment.  Post-operatively,  the  patient  did  ([uite  well.  Two 
months  after  the  operation,  there  was  I'esidual  minimal  weakness  of  the  flexors 
of  the  right  hip  and  no  sensorv  deficit.  She  was  able  to  walk  (juite  well  with  the 
aid  of  a  cane. 

A  spinal  cord  tumor  in  the  dorsal  region  in  a  female  o\-er  the  age  of  50  turns 
out  to  be  a  meningioma  in  the  majority  of  cases.  Myelographic  features  demon- 
strated in  this  case  are  ([uite  classical  and  include  the  demonstration  of  a  smooth, 
sharply  demarcated  filling  defect  which  displaces  the  cf)rd.  In  some  cases,  there 
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Case  108,  Fig.  1  A.  Spot  film  taken  during  the  course  of  pantopaque  myelography 
with  the  head  lowered  shows  an  incomplete  block  to  the  cephalad  flow  of  the  opaque 
material  at  the  level  of  the  lower  border  of  the  7th  thoracic  vertebra.  The  distal 
margin  of  the  filling  defect  is  sharply  outlined  and  cresentic  in  configuration.  The  spinal 
cord  (arrow)  is  displaced  towards  the  left.  A  small  amount  of  opaque  material  flowed 
around  the  left  side  of  the  tumor  mass. 

Case  108,  Fig.  IB.  A  lateral  view  with  the  head  lowered,  taken  at  the  same  time 
as  Fig.  1  A,  with  a  horizontal  beam  also  demonstrates  the  sharply  demarcated  cresentic 
cap  to  the  opaque  material  slightly  cephalad  to  the  lower  margin  of  the  body  of  the 
7th  thoracic  vertebra.  The  cord  (arrow)  is  displaced  forward.  The  apparently  oblique 
sharp  line  of  the  upper,  actually  the  caudal,  surface  of  the  pantopaque  column  is  a 
fluid  level. 

is  widciiiiiji;  of  the  intcrpcdicuhir  distance  with  erosion  of  one  or  both  pedicles 
at  the  le\'el  of  the  tumor.  This  latter  finding  is  more  common  with  neurofilirom- 
atous  tumors  than  with  meningiomas. 
FitKil  Diagnosis:  Thou.vcic  MEXixcaoMA. 

CASE  X().  109 

A  38  year  old  white  female  was  admitted  because  of  pr(Jgressi^■e  difficulty  in 
walking  of  one  years'  duration.  The  symptoms  started  with  jjaresthesias  in  all 
the  Iocs.  This  was  followed  by  a  loss  of  temperature  sensation  in  the  lower  (>x- 
tremities.  Thei'c  was  no  bladder  or  bowel  disturbance  except  for  frecjuency  in 
urination.  One  year  previously,  she  had  been  told  that  she  had  a  gastric  ulcer. 
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Case  108,  Fig.  1 C.  Spot  film 
taken  during  the  course  of 
myelography  with  the  head  ele- 
vated shows  an  incomplete  block 
to  the  caudal  flow  of  the  opaque 
material  at  the  lower  margin  of 
the  6th  thoracic  vertebra.  The 
appearance  of  the  superior  or 
proximal  margin  of  the  filling 
defect  is  similar  to  the  inferior 
margin  demonstrated  in  Fig.  1  A. 
The  spinal  cord  above  the  tumor 
mass  is  also  deviated  toward  the 
left  (arrow).  The  length  of  the 
tumor  is  about  the  length  of  the 
body  of  the  7th  thoracic  verte- 
bra. For  simplicity,  the  film  is 
presented  as  if  the  body  was 
vertical,  that  is,  at  an  angle  of 
90°  with  the  horizontal  plane.  In 
actual  fact,  the  plane  of  the  body 
formed  about  an  angle  of  65^  with 

Physical  examination  on  admission  was  not  contrilmtory  except  fof  the  neuro- 
logical findings.  There  was  a  loss  of  sensation  for  pain,  touch,  tem])erature  and 
vibration  bilaterally  up  to  the  lexcl  of  the  lOtli  ihoiacic  sei;nieiit.  Th(>  tendon 
reflexes  were  increased  in  both  lower  extremities  and  bilateral  Habiuski  responses 
were  noted.  Lumbar  puncture  showed  clear  s])inal  fluid  with  a  protein  content 
of  60  mgm  per  100  cc.  Manometric  studies  demoiistra1(>(l  a  partial  l)lock. 

Roentgen  examination  of  the  thoracic  spine  showed  moderat(>  narrowing  of 
the  intervertebral  space  between  the  8th  and  9th  dorsal  vertebiae  with  i)un('tate 
calcific  deposits  within  the  nucleus  pulposus.  Of  greater  interest,  howe\-er,  was 
the  fact  that  a  larger  ovoid  rather  homogeneous  area  of  calcification  was  noted 
within  the  spinal  canal  immediately  posterioi-  to  and  adjaccnl  to  the  posterior 
margin  of  the  calcified  nucleus  polposus  (Figs.  lA  A:  IB).  Pantopatiue  myelog- 
raphy via  the  lumbar  route  (Figs.  2A  cV:  2B)  demonstrated  a  complete  block 
to  the  cephalad  flow  of  the  opa(iue  material  at  the  kn-el  of  the  intraspinal  calcifi- 
cation or  rather  a  short  distance  caudal  to  it.  In  the  postero-anterior  projection 
(Fig.  2A),  the  pantopaciue  column  at  the  site  of  block  formed  a  slightly  irregular 
cap  which  paralleled  the  superior  border  of  the  calcification.  The  spinal  cord  did 
not  appear  to  be  displaced.  In  the  lateral  projection,  the  pantopacjue  column 
at  the  site  of  the  calcification  also  paralleled  the  calcification  which  produced 
an  indentation  on  its  anterior  aspect.  The  cord  was  displaced  backwards. 

At  laminectomy,  a  calcified  extruded  disc  was  remo\'ed  extradurally.  This 
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Case  109,  Fig.  lA.  The  dorsal  spine  shows  narrowing  of  the  intervetebral  space 
between  the  8th  and  9th  thoracic  bodies.  There  is  a  stippled  calcification  in  the  middle 
of  this  intervetebral  space.  In  addition,  however,  extending  equally  above  and  below 
the  space,  an  ovoid  calcification  (arrow)  is  seen  which  has  a  more  homogeneous  density. 

Case  109,  Fig.  IB.  A  lateral  view  of  the  dorsal  spine  shows  the  ovoid  calcification 
(arrow)  to  extend  into  the  spinal  canal  at  the  level  of  the  intervertebral  space  between 
the  8th  and  9th  thoracic  bodies. 

was  ([uite  haid  and  had  to  ix'  i(»ii<i;iu'r('d  away  from  the  hone.  On  histological 
examination,  the  material  showed  hone  and  cartilage. 

The  presence  of  an  ar(>a  of  discrete  calcification,  that  is,  a  calcified  "mass" 
within  the  spinal  canal  is  not  connnoii  and  suggests  eithei'  psammomatons 
calciiicafion  in  a  meningioma  or  calcification  in  extruded  intra\ertel)ral  disc 
material.  In  the  case  |)i-esent(Hl,  the  homogeneity  of  the  calcification  and  the 
fact  that  there  was  associated  calcification  of  th(>  nucleus  polposus  with  nariow- 
ing  of  the  intervertehral  space  permitted  tlie  correct  diagnosis.  The  extra-dural 
location  of  the  mass  with  irregulai'  outline  of  the  pantopaciue  column  at  the  site 
of  hlock  supported  the  diagnosis  of  herniated  disc.  Herniation  at  this  level  into 
the  .spinal  canal  is  ([uitc  unusual  and  is  particularly  striking  in  as  young  a  person 
as  this  one.  Thei'c  was  no  roentgen  e\  idence  of  old  fracture  or  dislocation  and 
there  was  no  histoiy  of  trauma  obtainahle. 

Final  Diagnosis:  VlxTHVimn  calcified  tiiouacic  disc. 

CASE  NO.  110 

A  '26  year  old  fem;de  was  admitted  to  this  hospital  in  19.")4  with  a  history  of 
pi-ogi'essive  weakness  of  h(>r  right  leg  and  foot  since  th*^'  age  of     years.  A  diag- 
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Case  109,  Fig.  2A.  Pantopaque  myelography  with  a  70  inclination,  head  lowered, 
shows  practically  complete  block  to  the  cephalad  flow  of  the  opaque  material  a  short 
distance  caudal  to  the  calcified  area  (arrow).  The  cap  is  rather  transverse  and  some- 
what irregular  in  configuration.  There  is  a  soft  tissue  gap  of  about  2  mm  between  the 
end  of  the  opaque  column  and  the  calcified  area.  The  cord  is  faintly  seen  within  the 
opaque  material  and  is  not  displaced  in  this  postero-anterior  or  frontal  projection. 

Cose  109,  Fig.  2B.  A  lateral  view  taken  at  the  same  time  as  Fig.  2A  demonstrates 
that  the  pantopaque  column  is  indented  anteriorly  (arrow)  in  relationship  to  the  calci- 
fication. The  irregularity  of  the  "cap"  is  again  noted. 

nosis  of  paralytic  poliomyelitis  was  made.  Two  years  before  admission,  durinji; 
an  upper  respiratory  infection,  she  de\'eloped  increasinti  weakness  in  the  riji;ht 
leg  and  numl)ness  and  pain  in  the  right  knee.  The  ii<i;ht  !(■>;•  would  "tighten, 
quiver  and  shake".  These  ej^isodes  lasted  from  a  few  nnnulcs  to  an  hour.  \{  tlie 
time  of  admission,  the  patient  complained  of  marked  weakness  particularly  in 
the  right  leg  and  re(iuired  a  cane  to  walk.  She  also  stated  that  her  leg  telt  cold. 
Theic  were  no  bowel  or  bladdei'  disturbances. 

Pliy>ical  examination  on  admission  was  negative  except  for  neurological 
hndings.  There  was  weakness  of  all  of  the  nuiscle  groups  of  the  right  foot  and  of 
the  flexors  of  the  right  knee  and  the  abductois  of  the  right  thigh.  The  right  lower 
leg  was  cold  and  atrophic.  It  also  showed  diminished  sensation  to  ])ain.  Position 
sense  was  defective  in  the  right  foot  and  in  the  right  tr)es.  A  si)ina  bifida  between 
L4  and  L5  was  palpable  and  a  vascular  discoloration  of  the  skin  was  noted  in 
the  same  area. 

p]xamination  of  the  lumbar  spine  (iMgs.  lA  IH)  conftrmed  the  presence  of 
a  spina  bifida  of  the  fourth  lumbal'  body.  There  was  a  transitional  lumbo-sacral 
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Case  1  10,  Fig.  1  A.  Antero-posterior  view  of  the  lumbar  spine  shows  a  rather  marked 
scoliosis  convexity  towards  the  right.  The  interpedicular  spaces  are  markedly  widened 
particularly  at  the  1st  and  2nd  lumbar  segments.  The  pedicles  on  the  left  side  (arrows) 
are  markedly  thin.  A  spina  bifida  of  the  fourth  lumbar  segment  is  present  and  there 
is  a  transitional  lumbo-sacral  vertebra. 

Case  1  10,  Fig.  IB.  Lateral  view  of  the  dorsal  spine  shows  marked  excavation  of 
the  posterior  aspects  of  the  upper  lumbar  vertebral  segments  (arrows). 


Case  110,  Fig.  2.  Pantopaque  myelog- 
raphy through  the  lumbar  route  shows  an  in- 
complete obstruction  to  the  cephalad  flow  of 
the  opaque  material  at  the  level  of  the 
mid-portion  of  the  second  lumbar  body 
(lower  right  arrow).  There  is  a  cresentic  cap 
at  the  site  of  block.  A  small  amount  of  ma- 
terial traversed  the  area  of  block  and  par- 
tially outlined  the  upper  aspect  of  the  mass 
which  extended  to  the  level  of  the  12th 
dorsal  vertebra.  Marked  widening  of  the 
spinal  canal  particularly  to  the  left  causing 
pressure  on  the  pedicles  (arrows)  is  clearly 
delineated. 
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segment  l)olo\v  this  region  also  wit  h  incomplete  laminae.  A  fairly  marked  scoliosis 
with  little  rotation  was  noted  in  the  upper  lumbar  region.  The  con\-exity  was 
towards  the  right.  The  configuration  of  the  pedicles  was  therefore  somewhat 
difficult  to  delineate  but  it  was  obvious  that  the  pedicles  on  the  left  side  of  the 
r2th  thoracic  and  the  1st  and  2nd  lumbar  \-ertebral  segments  wei'e  markedly 
narrowixlasa  result  of  pressure  on  their  medial  aspect.  As  a  result,  the  interp(>dic- 
ular  spaces  were  remarkably  widened.  At  the  same  vertebral  levels,  there  was 
also  marked  excavation  of  the  posterior  aspects  of  the  \'ertebi'al  bodies  indicating 
symmetrical  antero-posterior  as  well  as  lateral  widening  of  the  si)iiial  canal. 
Lumbar  puncture  showed  cleai-  spinal  fluid  with  a  protein  content  of  20  mgm 
per  too  cc.  Manometric  studies  showed  evidence  of  block.  Pantopaciue  introduced 
through  the  lumbar  route  showed  incomplete  block  to  the  cephalad  flow  of  the 
opaque  material  which  outlined  a  cresentic  cap  caudally  at  the  l(>vel  of  the  mid- 
portion  of  the  body  of  the  2nd  lumbar  vertebral  segment  (fig.  2).  Above  this, 
the  spinal  canal  was  ob\'iously  markedly  widened  particularly  on  the  left  by  an 


Case  1  10,  Fig.  3.  Examination  of  the  lumbar  spine  five  years  after  laminectomy  shows 
some  restitution  of  the  normal  configuration  of  the  pedicles  on  the  left  side  of  the  1st 
and  2nd  lumbar  segments  (arrows).  No  other  remarkable  change  has  occurred. 
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Case  110,  Fig.  4.  Repeat  myelography 
shows  no  evidence  of  any  block  or  any  filling 
defect  at  the  site  of  the  previous  tumor.  The 
subarachnoid  space  bulges  less  (arrows) 
than  was  seen  at  the  original  examination. 


o\-()id  filling  defect  the  superior  margin  of  which  appeared  to  extend  as  high  as 
the  level  of  the  12th  thoracic  segment. 

J^aminectomy  was  performed  from  the  11th  thoracic  vertebra  to  the  3rd  lumbar 
vertebra.  A  markedly  dilated  spinal  canal  was  found  which  was  f)ccupied  by  an 
encapsulated  intradural  tumor.  Th(>  tumor  appeared  to  extend  downwards 
around  the  conns  medullaris.  All  of  the  free  capsule  and  contents  were  removed 
except  for  the  portion  which  involved  the  conus.  The  tumor  was  reported  as  an 
epidermoid. 

P()sl-(i|)('ratively,  the  course  was  uneventful  and  there  appeared  to  be  some 
recoxciy  ill  motor  function  at  the  time  of  discharge  three  weeks  later.  She  was 
readmitted  in  lO.")")  with  increasing  difficulty  in  walking  and  pain  in  the  right 
lower  extremity.  She  also  complained  of  pain  and  numbness  in  the  left  lower 
extremity  as  well  as  difiiculty  in  micturition.  E.xamination  at  this  time  showed 
dimiiiish(>(l  power  in  both  lowci'  extremities.  Re-examination  of  the  lumbar 
spine  (I'ig.  o)  showed  no  r(>inarkable  change  in  the  interpedicular  distances  but 
the  pedicles  on  the  left  side  lliat  pre\-iously  were  markedly  narrowed  had  a  more 
normal  conligurat ion.  Lumbar  puncture  showed  no  evidence  of  block  and  repeat 
pantopa(iue  iny('logia])hy  (I'ig.  4)  showed  no  evidence  of  obstruction  to  the 
ceplialad  fiow  of  the  opacjue  material  or  e\'idenc(>  of  a  filling  defect. 

This  case  is  of  interest  because  of  the  fact  that  for  many  years,  the  diagnosis 
of  an  intraspinal  tumor  was  overlooked  and  was  not  considered  until  sensory 
chiiiigcs  nec('s>itat('(i  rccxaluat ion. 

Filial  JJidy/Kj.sis:  C'ai  da  i-XjUiNA  epidermoid. 


This  was  the  first  admission  of  an  11  year  old  boy  with  the  chief  complaint 
of  pain  in  the  right  hip  area.  Pain  started  four  years  prior  to  admission  and  was 
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originally  intermittent,  retvn'nin<>-  particularly  (luriiit>;  the  hay  fever  season 
when  the  patient  did  a  good  deal  of  snccziiif^.  The  pain  \v;is  niaximuni  in  the 
region  of  the  hip  but  also  involved  the  outer  asjX'cts  of  the  thii^li  and  leg.  About 
a  month  to  admission,  during  the  hay  fe\er  season,  jxiiii  became  (|uite 

sharp  and  s('\('re  and  the  child  was  unable  to  move  his  right  lower  extremity 
for  a  period  of  about  20  minutes.  By  the  next  morning,  however,  he  wa>  able 
to  move  the  \vg  (|uite  well  althoutih  pain  persisted.  Coughing  and  rajjid  motions 
also  caused  exacerbations  of  j^ain.  He  also  noted  recently  that,  when  going  down 
steps,  lie  had  to  go  slowly  to  |)i-e\ciit  tailing. 

Examination  on  admission  showed  moderate  weakness  of  the  flexors  of  the 
right  hip.  When  the  patient  was  at  rest  in  IxmI,  tiie  right  leg  was  kept  externally 
rotated.  There  was  no  local  spinal  tenderness.  The  deep  tendon  reflexes  were 
active.  There  were  no  pathological  reflexes  or  f)ther  pf)sitive  neurological 
findings. 


Case  111,  Fig.  lA.  Pantopaque  myelography  with  the  head  tilted  downwards  to 
about  60°  shows  complete  obstruction  to  the  cephalad  flow  of  the  material  at  the  level 
of  the  body  of  the  2nd  lumbar  vertebra.  The  cap  is  rather  smooth  and  crescentic 
although  small  serrations  are  present.  The  pedicle  on  the  left  side  at  this  level  shows 
marked  thinning  (arrow).  The  interpedicular  distance  at  the  1st  lumbar  segment  meas- 
ured 28  mm;  26  mm  at  the  1st  lumbar  segment,  23  mm  at  the  12th  dorsal  segment 
and  22  mm  at  the  3rd  lumbar  segment. 

Case  111,  Fig.  IB.  Lateral  view  taken  at  the  same  time  as  Fig.  lA  shows  that  the 
defect  occupies  the  entire  spinal  canal.  A  small  trickle  of  opaque  material  anteriorly 
occupies  the  indentations  on  the  posterior  aspects  of  the  vertebral  bodies. 
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Roentgen  examination  of  the  dorso-lumbar  spine  showed  that  the  interpedic- 
ular  distances  at  the  1st  and  2nd  lumbar  levels  were  increased.  The  pedicles 
on  the  left  side  of  these  \-ert(')M'ae  wvvv  flattened  and  thinned.  The  interpedicular 
distance  at  the  1st  lunil)ar  Ivvvl  exceeded  the  maximum  for  this  age  group  by 
about  3  mm.  The  dorsal  aspect  of  the  l)ody  of  tlie  1st  hunhar  vertebra  showed 
an  anterior  con\-ex  iiulciilation.  Lumbar  puncture  performed  l)etween  the  3rd 
and  4th  lumbar  \-ertf'l)ia('  sliowcd  a  coniplet(>  block.  This  was  confirmed  at 
myelography  (I'igs.  lA  ^-  IB)  which  also  demonstrated  that  the  subarachnoid 
.space  was  markedly  wi(l(>ned  in  l)()th  the  transverse  and  sagittal  directions  with 
a  somewhat  iiieiiular  capping  of  the  opacjue  material  at  the  level  of  the  mid- 
portiou  of  the  body  of  the  2nd  lumbar  vertebra.  The  roentgen  diagnosis  was  that 
of  an  intradural  tumor.  The  possibility  of  an  intramedullary  expanding  lesion 
was  not  consider(Ml  since  the  lower  end  of  the  lumbar  cord  is  ordinarily  at  a 
high(>r  le\-el  than  the  site  of  l)lock  demonstrated.  Since  no  opacjue  material 
passed  the  site  of  block,  it  was  not  possible  to  visualize  the  upper  limit  of  the 
defect.  At  laminectomy,  the  duia  was  opened  at  th(>  1st  and  2nd  lumbar  seg- 
ments and  a  4  X  .'!  x  i!  cm  encapsulated  (epidermoid  tumor  was  loimd  in  the  ventral 
portion  of  the  cauda  e(|uina  surrounded  by  muncMous  ner\-e  roots.  The  tumor 
was  completely  removed  as  far  as  could  be  determined.  Only  the  root  of  the  2nd 
lumbal-  \-ertebra  on  the  right  side,  which  was  intimately  adherent  to  the  capsule, 
had  to  be  i-esecl(>d.  41ie  patient  was  discharged  nine  days  post-operati\('lv  with 
residual  minimal  weakness  of  the  right  hip,  flexors,  and  internal  rotators,  and 
minimal  hypalgesia  of  the  lateral  aspect  of  the  light  thigh.  I'ollow-up  examina- 
tion of  this  patient  about  a  year  after  the  operation  showi'd  that  there  was 
absolutely  no  disability  and  the  child  participates  actively  in  all  types  of  athletic 
competition.  He  has  no  complaints  of  ])ain. 

Ill  contrast  to  the  i)re\ious  case,  this  is  a  example  of  an  epidermoid  of  the 
cauda  (Miuina  in  which  early  remo\'al  permitted  complete  restoration  of  function. 

Final  Diagnosis:  Kpidkhmoiu  of  the  cauda  eqi^ix.\. 

CASK  XO.  112 

A  72  year  old  female  was  admitted  with  a  history  of  sudden  loss  of  conscious- 
ness lasting  10  or  15  minutes  which  had  occurred  one  month  prior  to  admission. 
After  regaining  consciousness,  she  was  unable  to  speak  and  was  ijaialvzed  on 
th(>  right  sid(>  of  the  l)ody.  There  was  no  previous  history  of  convulsions,  pares- 
thesias, speech  difficulty  or  syncope.  Vnv  about  four  years,  she  had  complained 
of  p(>riodic  headaches. 

Neurological  examination  revealed  a  right  flaccid  hemiplegia  and  marked 
aphasia.  There  was  a  right -sided  hypesthesia  and  a  right  central  facial  weak- 
ness. Tendon  reflexes  on  the  right  side  were  absent  and  a  Babinski  sign  was 
present  on  the  right,  (leneral  physical  examination  was  negative  except  for 
auricular  hl)rillation. 

Lumbar  puncture  re\  ealed  an  initial  pressure  of  90  mm  of  water.  Spinal  fluid 
was  crystal  clear.  Protein  content  of  the  fluid  was  54  mgm  per  100  cc.  Serology 
was  negative. 
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Case  112,  Fig.  1  A.  Antero-posterior  projection  during  the  early  arterial  phase  of 
the  carotid  angiogram  shows  obstruction  (arrow)  to  the  flow  of  contrast  material  in  one 
of  the  two  main  branches  of  the  middle  cerebral  artery  about  half-inch  distal  to  its 
origin  from  the  trunk  of  the  middle  cerebral  artery.  The  anterior  cerebral  artery  is  in 
the  mid-line.  There  is  no  evidence  of  displacement  of  the  other  vessels  visualized. 

Simple  films  of  the  skull  were  within  normal  limits.  Left  carotid  percutaneus 
arteriogram  showed  a  sudden  block  to  the  flow  of  the  opai^ue  material  in  one 
of  the  two  main  branches  of  the  middle  cerebral  artery  (Figs.  lA  &  IB).  In 
the  lateral  view  (Fig.  IC),  it  was  evident  that  the  temporal  branch  of  the  middle 
cerebral  artery  was  filled  but  that  the  parietal  branch  could  not  be  seen.  In  the 
later  phases  of  the  arteriogram,  a  network  of  small  vessels  in  the  parietal  area 
was  demonstrated  apparently  as  the  result  of  collateral  circulation  from  the 
anterior  cerebral  artery  (Fig.  IB)  and  perhaps  also  from  the  temporal  branch  of 
the  middle  cerebral  artery.  The  anterior  cerebral  artery  and  the  internal  cerebral 
vein  were  well  visualized  and  not  displaced  in  either  the  frontal  or  lateral  pro- 
jections. The  internal  carotid  artery  and  the  carotid  siphon  were  slightly  irregular 
in  contour  suggesting  the  presence  of  arteriosclerotic  plaques. 

In  a  patient  with  auricular  fibrillation,  the  possibility  of  embolization  cannot 
be  excluded  although,  in  view  of  the  age,  thrombosis  on  an  arteriosclerotic  basis 
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Case  1  1 2,  Fig.  1 B.  In  a  later  phase  of  the  angiogram,  the  obstruction  persists 
(lowermost  arrow).  Numerous  vessels  (arrows)  are  seen  in  the  parietal  area  joining  the 
pericallosal  branches  of  the  anterior  cerebral  artery  to  the  temporal  branch  of  the 
middle  cerebral  artery. 

seems  an  eciiuilly  if  not  more  likely  possibility.  The  diagnosis  of  vascular  occlu- 
sion is  based  on  abrupt  termination  of  the  o]ia((ue  column  which  persists  and 
failure  to  visualize  the  xcsscis  beyond  th(>  site  of  obstruction  in  normal  se(iuence. 
The  absence  of  displacement  of  any  of  the  arteries  or  veins  indicates  no  asso- 
ciated intracerebral  hematoma  oi'  maik(Ml  cerebral  edema.  At  the  present  time, 
carotid  angiogiaphy  in  a  caM'  such  as  this  ser\es  to  exclude  a  mass  lesion.  In 
the  futui'c,  it  may  b(>  possibl(>  to  base  more  specific  therapy  on  the  anatomical 
and  physiological  featiu'es  which  can  be  well  demonstrated  by  this  method. 

Final  Diagnosis:  ( )(  (  Lrsi()x  ok  the  parietal  bha.nth  of  the  middle  cere- 
bral ARTERY. 

CASE  XO.  113 

This  was  the  first  admi.ssion  of  a  44  year  old  woman  with  a  long  history  of 
headaches  most  pronounced  in  the  left  occipital  region.  The  severity  of  the 
headaches  had  been  increasing  over  the  last  four  or  five  years.  About  a  year  and 


Case  1  12,  Fig.  1  C.  Lateral  view  in  the  early  phase  of  the  angiogram  shows  filling 
of  the  temporal  artery  but  failure  to  visualize  the  parietal  branches  of  the  middle 
cerebral  artery.  The  ascending  fronto-parietal  branches  of  the  middle  cerebral  artery 
are  well  filled.  The  carotid  siphon  is  irregular  in  contour  indicating  arteriosclerotic 
changes. 


Case  1  1  3,  Fig.  1  A.  Fronto-occipital  or  Towne's  projection  of  the  skull  shows  a  sharply 
demarcated,  rounded,  honeycombed  bony  defect  (arrow)  in  the  superior  portion  of 
the  occipital  bone  in  the  mid-line. 
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Case  1  13,  Fig.  IB.  In  the  lateral  projection,  the  lesion  (arrows)  shows  a  similar  ap- 
pearance. It  is  somewhat  obscured  by  the  overlapping  normal  diploic  structure.  The 
lesion  follows  the  curvature  of  the  calvarium. 


Case  1  13,  Fig.  2.  Percutaneous  left  carotid  angiography  shows  that  practically  a! 
of  the  opaque  material  enters  the  middle  cerebral  artery  which  is  dilated  and  tortuous 
with  many  large  branches  supplying  a  hypervascularized  area  in  the  parieto-occipital 
region.  Numerous  sinusoidal  intertwining  communicating  vessels,  both  arterial  and 
venous,  are  present  within  this  area  and  there  is  a  huge  draining  vein  (arrow)  which 
enters  the  superior  longitudinal  sinus. 
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a  half  before  admission,  she  was  admitted  to  another  hospital  because  of  an 
episode  of  sufldcii  loss  of  consciousness.  She  remained  unconscious  foi'  se\  (>ral 
days  and  then  gradually  improved.  During  this  episode,  slie  (lc\cl()p('(l  scxcre 
visual  disturlxmces.  The  diagnosis  of  an  arteriovenous  anomaly  was  made  pre- 
sumably aftei-  angiography.  After  discharge,  vision  on  the  right  side  improved 
although  some  difficulty  remained  and  headaches  became  steadily  worse. 

Examination  on  admission  revealed  a  right  homonymous  hemianopsia  more 
marked  interiorly  than  superiorly.  Kiglit  lowei-  facial  asymmetry  was  present. 
The  remainder  of  the  neurological  examination  ws  negative.  Electroencephalo- 
gram showed  no  abnormality.  Examination  of  the  skull  (Figs.  lA  iV-  IB)  showed 
a  sharply  demarcated,  honeycombed  oval  lesion  in  the  mid-line  of  the  occiintal 
bone  typical  of  a  hemangioma.  Left  carotid  angiogram  showed  no  filling  of  the 
anterior  cerebral  artery.  The  middle  cerebral  artery  was  well  filled,  markedly 
enlarged  and  tortuous.  Numerous  dilated  vessels  from  the  middle  cerebral 
artery  supplied  a  large  artei-io\-enous  anomaly  in  the  parieto-occipital  region 
with  rapid  visualization  of  a  huge  draining  vein  extending  into  the  supeiior 
sagittal  sinus  (Vig.  2).  Several  days  later,  right  percutaneous  carotid  angiography 
was  performed.  The  vessels  on  the  right  side  did  not  ap]iear  to  be  icmarkable 
and  there  was  no  shift  of  the  anterior  cerebral  artery  from  the  mid-line.  The 
malformation  in  the  left  parieto-occipital  region  was  not  visualized  on  the  right 
angiogram  until  contralateral  compression  was  made  of  the  left  carotid  arteiy. 
The  paliciii  tcilciated  the.se  procedures  well  and  hei'  neurological  status  remained 
unchanged.  It  was  decided  that  the  patient  could  be  followed  in  the  Out  Patient 
Department  until  a  more  serious  disturbance  in  functioning  occurred  oi-  until 
bleeding  recurred.  The  therapeutic  problem  in  a  cas(>  such  as  this  is  formi(lat>Ie 
and  clearly  indicated  by  angiographic  studies  which  outline  the  \-essels  supplying 
and  draining  the  anomaly.  As  demonstrated  in  this  patient,  occlusion  of  the 
carotid  artery  on  the  side  of  the  lesion  does  not  prevent  filling  which  will  then 
occur  from  the  opposite  side.  The  association  oi  a  hemangioma  of  the  skull  with 
an  intracranial  arteriovenous  anomaly  is  rar(>  and  may  be  coincidental. 

Final  Diagnosis:  AiiTKiiiovKvors  AXcniALV  uk  the  br.\ix  plus  iiema  vciom.i 

OF  THE  SKULL. 


Surgical  Techniques 


2.  TECHNIQUE  OF  REPAIR  OF  ESOPHAGEAL  HIATUS  HERNIA 

IVAN  I).  BAROXOFSKY,  M.D. 
ISADOKK  KREEL,  M.D. 
JKRO.MK  W.  CANTER,  M.D. 

AND 

(JABRIEL  P.  SELEY,  M.D. 

New  York,  N.  Y. 

The  techni(iue  of  repair  of  esophageal  hiatus  hernia  is  iiic'sciitcd  in  the  follow- 
ing series  of  illustrations.  Too  often,  these  hernias  are  repaired  without  a  true 
knowledge  of  the  surgical  anatomy.  We  have  tried  to  emphasize  the  important 
facts  necessary  for  good  repairs.  The  transplantation  of  the  esophago-gastric 
junction  Ix'iow  the  diaphragm  and  its  continued  positioning  there  is  essential 
for  the  disappearance  of  symptomatology  as,s()ciated  with  this  condition. 

The  section  on  Surgical  Teehni([iies  i.s  one  of  a  .series  ])repared  by  tlie  Department  of 
Surger>-.  Some  of  the  t eeluiiques  (leserii)e(l  are  orifiinal,  others  are  of  long-established 
ai)iiiical  ion,  some  with  m(  m  h  fic.-i  t  ions  found  useful  here.  The  descript  ion.s  afford  a  concise 
review  of  techni(|Ues  c\irrently  utilized  at  The  Mount  Sinai  Hospital,  New  York. 
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Fig.  1.  Position  of  patient  in  left  lateral  decubitus.  The  incision  is  outlined.  It  is  usually 
in  the  7th  or  8th  intercostal  space. 

Fig.  2.  The  chest  has  been  opened.  Note  the  hernial  sac  which  is  seen  through  the 
mediastinal  pleura. 
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Fig.  3.  The  mediastinal  pleura  has  been  opened.  A  traction  tape  is  placed  around 
the  esophagus  and  the  esophagus  dissected  out  of  its  bed.  The  hernial  sac  is  now 
clearly  visible  at  the  lower  end  of  the  incision. 

Fig.  4.  A  radial  incision,  avoiding  the  phrenic  nerve  or  its  fibers,  is  now  made  in 
the  diaphragm.  A  finger  can  now  be  inserted  into  the  sac  from  below. 
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Fig.  5.  The  finger  is  inserted  into  the  sac.  The  sac  is  now  dissected  away  from  the 
esophagus  as  it  reflects  on  to  the  esophagus  (phreno-esophageal  ligament?) 

Fig.  6.  A  tape  is  now  placed  around  the  lower  end  of  the  esophagus  in  the  area 
where  the  sac  has  been  reflected,  and  it  is  pulled  through  the  incision  in  the  diaphragm. 
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Fig.  7.  Keeping  traction  on  this  tope  and  pulling  in  an  anterior  direction,  the  cardio- 
esophageal  junction  is  pulled  below  the  diaphragm.  In  addition,  by  pulling  on  the  tape 
that  has  been  placed  first  around  the  esophagus,  the  crura  are  put  under  tension  and 
can  be  outlined  clearly  with  minimal  dissection. 

Fig.  8.  The  crura  are  now  approximated  by  3  or  4  sutures  of  2-0  silk.  The  juxta- 
esophageal  suture  should  be  placed  so  that  the  little  finger  only  can  now  be  inserted 
between  the  crura  and  the  esophagus. 


<^bstracts 


Papers  Presented  hejore  the  Research  Club  of 
The  Mount  Sinai  Hospital 

Ejfcrl  of  Calcium  Lands  on  Tithular  Function.  A.  Daniel  Ilauser,  M.D.,  D. 
Poliiucios,  M.J).  and  .Mar\in  V.  Levitt,  M.D.  (From  the  Department  of 
Medicine).  I'i-(>sented  De('eml)er  4, 

Atteni])ts  were  made  in  man  to  define  the  site  of  action  of  calcium  and  to 
deteiinine  whether  the  diuresis  is  ohlijiated  by  the  natriuresis  or  also  represents 
diminished  tubular  permeability  to  water.  Such  a  solut(>  and  water  diuresis  was 
comi)aicd  to  those  produced  by  other  diuretics  in  maximally  hydropenic,  and 
normal  subjects.  At  moderate  levels  of  solute  excretion  (Cosm  =  8-10  cc/min), 
slightly  more  water  was  excreted  per  increment  of  solute  excretion  with  calcium 
and  meralhuide  than  after  infusion  of  hypertonic  salt  and  mannitol.  To  amplify 
this  difference,  larger  hypertonic  mannitol  and  salt  loads  were  infused  with  and 
without  the  sinuiltaneous  infusions  of  calcium  or  meiallui  ide.  The  latter  agents 
sinnlarly  and  substantially  depressed  the  calculated  TcH'iO's  compared  to  those 
()bscr\ cd  after  the  administration  of  the  hypertonic  loads  per  ac.  In  the  combined 
ex])('rinicnts  urine  remained  hypertonic  to  plasma  when  solute  excretion  approxi- 
mated 40  per  cent  (»f  that  filtered.  In  watei'  loaded,  alcohol  infused,  normal 
subjects,  the  increment  in  \'  and  cH20  per  inclement  in  solute  excretion  increased 
most  after  calcium  infusions,  less  after  sodium  sulfate  antl  least  with  maimitol 
infusion^.  It  is  suggested  that  calcium  inhibits  salt  reabsorption  in  the  proximal 
tul)ule  and  at  the  ascending  loop  of  Henle,  thereby  limiting  medullary  hyper- 
tonicity.  Hypercalcemia  does  not  .seem  to  altcM-  tubular  permeability  to  water. 

Elcclr<ni  Microscopic  Stinlics  of  Renal  Biopsies  in  Preeclampsia.  Willy  Mautner, 
.M.I).,  .\I1mmI  Altchek,  .M.D.,  Jacob  Churg,  M.D,  and  Kdith  Crishman,  M.D. 
(Department  of  Pathology  and  Cell  Pvcscarch  Laboratory.)  Present(Hl  December 
4,  (Studies  sui)])orte(l  in  part  by  P.  S.  P.  II.  S.  Grant  ^  .V-OIS,  National 

Institute  of  Arthritic  ^'  Metabolic  Diseases,  Xational  Institutes  of  Health. ) 

Kidney  biopsi(>s  wei'e  performed  on  ])atients  with  ])i-eecl;iiiipsia,  es.sciitial 
hypertension,  and  during  dilferent  stages  of  normal  pregnancy.  The  tissues 
were  studied  by  means  of  routine,  thin  section  and  electron  microscopic  tech- 
uKiues. 

The  glomeruli  in  pi-eeclanipsia  were  relatixcly  l)loodlesss  and  on  11  ^V'  K  showed 
a  moderate  thickening  of  the  capillary  basement  meml)ranes.  I^lcctron  micros- 
copy showed  basement  membranes  of  normal  thickness;  along  the  endothelial 
side,  howe\-er,  there  were  homogeneous  deposits  of  a  somewhat  less  dense  ma- 
terial, and  within  this  there  fre(|uently  were  small  globular  deposits  of  a  much 
darker,  jtrobably  ()smio])hilic,  material. 

Cytologic  changes  included  marked  swelling  of  endothelial  cells  which,  together 
with  the  \-afious  dejjosits,  markedly  com])ressed  the  lumens  of  the  glomerular 
capillaries.  There  was  also  an  increase  in  the  si/e  and  number  of  the  intercapil- 
lary  cells.  Thin  sections  showed  that  these  changes  were  pre.-^ent  throughout  the 
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glonu'iuli  rather  than  being  restricted  to  th(>  small  areas  selected  for  electron 
microscopy. 

It  is  probable  that  these  changes  in  part  account  for  the  bloodless  appearance 
of  the  preeclamptic  glomerulus;  they  may  also  be  related  to  the  reduction  in 
renal  blood  flow  and  the  decreased  filtration  rate  encountei'cd  in  these  patients. 
The  origin  of  the  deposits  and  theii-  I'elation  to  the  disease  process  is  not  known. 
Patients  with  essential  hypertension  and  noi'mal  pregnancy  showed  no  l)asement 
membrane  or  cytologic  alterations  of  this  sort;  on  the  contrary,  the  capillary 
lumens  appeared  to  be  increased  in  size  o\-er  the  normal. 

The  Use  of  Acctijlchol/nc  fnilnccd  Cardiac  Arrest  in  ('(irdiuiri/  A  rterKHiraphij. 
Elliot  Senderoff,  AI.D.,  AIIhtI  Welberry,  Ph.D.  I<:phraim  Donoso,  .M.]).,  and 
Ivan  I).  Haronofsky,  AI.D.  (from  the  Department  of  Surgery.)  Presented 
Decembci'  4,  lllo!). 

ConmaiA'  artcriogi-ajjliy  has  been  successfully  perfoi'med  in  a  s(>|-ies  of  oO 
dogs  utilizing  tlic  t('chni(iue  of  acelylcholine  induced  cardiac  ai'rcst.  The  method 
consists  of  inti'oducing  a  cardiac  c;itlieter  with  a  J-sha])('(l  li])  into  the  femoral 
artery  and  passim^  il  in  a  ictrograde  maimer  to  the  region  of  the  ascending  aorta. 
The  catheter  tip  is  positioned  l)(>tween  the  coronaiy  oi-ilices  and  th(>  snbcla\-ian 
vessels  l>y  x-ray  conti'ol.  .V  small  polyethelene  cathetei'  is  then  placed  in  the 
femoral  \('in.  Both  catheters  are  kept  patent  by  flushing  with  a  heparinizetl 
saline  infusion.  Cardiac  arrest  of  (i  to  12  seconds  dui'ation  is  ])i-(iduciMl  by  0.4.) 
mgm  of  acetylcholine  chloride  per  kilogram  of  body  weight.  The  ellect  of  the 
acetylclioliiie  is  dii'ectly  related  to  the  I'apidity  of  its  injection.  While  the  electro- 
cai'didgram  is  being  monitored,  the  acelylcholine  is  i-apidly  injected  through 
the  femoral  \-ein  catheter  and  flushed  with  the  saline  infusion.  Cardiac  aiTcst 
occurs  in  appi-oximately  foui-  to  eight  seconds.  .Vpjjroximately  two  seconds  after 
the  ari'est  is  noted  on  the  electrocardiograjjlnc  tracing,  30  cc  of  Ily])a(iue'  ai'e 
rapidly  deli\'ered  through  the  cardiac  catheter  by  means  of  a  hand  operated 
pressure  injector.  A  roentgenogi-am  is  taken  at  the  tei'mination  of  the  injection 
while  the  heart  is  still  in  arrest,  licgular  sinus  rhythm  returns  s])ontnneously 
following  cai'diac  ai'rest.  It  is  usually  pi'eceded  l>y  a  pei'iod  of  at i'io\-ent ricular 
bloi'k  of  \-ai-ving  degi'ce.  Atropine  sulfate  shouhl,  how(>\-er,  t)e  a\ailal)l(>  as  a 
precautionary  measure  to  immediately  counteract  the  acetylclioline  elfect  if  so 
desired.  This  is  rarely,  if  e\-er,  necessary  at  the  aboxc  dosages.  .Vcet hylcholine 
may  l)e  gi\-en  repeatedly  in  the  same  animal  once  the  heart  re\-erts  to  normal 
sinus  i-hythm.  Howe\'er,  once  atropine  sulfate  has  been  gi\-en,  the  physiologic 
response  changes. 

I'.xpeiimeiits  lunc  been  pertormed  on  normal  dogs,  as  well  us  animals  with 
pre\ious  coronary  artery  ligation  and  subseciuent  myocardial  infarctions.  The 
method  has  also  been  used  to  e\  aluate  increases  in  myocardial  \  ascularity  fol- 
lowing experimental  attempts  to  imi)ro\-e  coronary  collateral  l)loo(l  ciicnlalion. 

.1  Stiulii  of  the  Left  Colon  eis  a  Possilile  Replneenient  for  Reseetiil  Esophagus.  A. 
]^vol)ert  Heck,  AI.D.,  and  Ivan  D.  Baronofsky,  AI.D.  (Departnunit  of  Surgery. j 
Presented  Xo\'ember  9,  1959. 
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At  present,  there  is  a  need  for  a  good  method  of  replacing  portions  of  the 
esophagus  which  ha\e  been  resected  or  are  congenitally  absent. 

Stomach,  oi-  tubes  fonncHl  from  stomach,  segments  of  jejunum,  skin  tubes, 
and  tubes  of  plastic  and  other  inert  materials  have  all  been  used  in  an  attempt 
to  reconstruct  the  esojjhagus.  Ivich  has  distinct  disadvantages.  Difficulty  in 
mobilization,  inade(iuate  blood  supply,  peptic  esophagitis,  regurgitation,  multiple 
operations,  and  stricture  and  fistula  formation  have  been  encountered.  One  of 
the  most  successful  methods  has  been  the  use  of  segments  of  colon  for  esophageal 
reconstruction.  In  most  instances  the  right  colon  has  been  used.  Colon  has  the 
advantage  of  being  relatively  resistant  to  gastric  secretions.  It  is  nourished  by  a 
marginal  artery  which,  in  most  instances,  runs  uninterrupted  along  its  entire 
length.  (It  is  occasionally  discontinuous  on  the  right  side.) 

It  is  the  ])urpos('  of  this  study  to  determine  whether  a  .segment  of  left  colon 
of  sufhcient  l(Migth  to  replace  the  entire  esophagus  can  be  mobilized,  and  to 
investigate  the  adecjuacy  of  the  blood  .supply  to  this  segment  from  the  middle 
colic  artery.  Using  fresh  autopsy  material,  the  entire  colon,  from  the  cecum  to  the 
sigmoid  is  mobilized  on  a  pedicle  containing  the  middle  colic  vessels.  Each  end 
of  the  mobilized  colon  is  swung  up  to  the  neck,  and  measurements  taken.  The 
middle  colic  artery  is  then  di\aded  and  injected,  employing  a  modification  of 
the  technique  suggested  by  Reiner  (Reiner,  L.,  d  ai:  Injection  studies  on  the 
mesenteric  arterial  circulation.  Surg.,  4."):  5,  1050)  using  the  barivmi-gelatin 
mixture  described  by  Schlesinger  (Schiesinger,  M.  J.:  Xew  Pvadiopa(iue  Mass  for 
^'ascular  Injection.,  Lab.  In\-est.():  1,  1057).  The  vascular  supply  of  the  colon  is 
then  clearly  demonstrated  on  x-ray. 

To  date,  seven  specimens  have  been  studied.  In  all  cases,  the  left  colon  was 
easily  mobilized,  and  pro\  ed  to  be  of  adecjuate  length  to  reach  the  chin.  In  two 
instances  the  right  colon  was  very  difficult  to  mobilize  because  of  adhesions  from 
previous  surgery  (Cholecystectomy  and  appendectomy)  and  in  one  case  w'as 
only  long  enough  to  reach  the  suprasternal  notch.  The  marginal  artery  filled 
completely  in  all  cases.  Additional  cases  and  studies  will  be  presented. 

Electrophoretic  Sliidics  on  Natirc  Mucinoii.s  Secretion  front  the  Canine  Stomach 
Pouch.  Martin  I.  Horowitz,  M.D.,  and  Franklin  Hollander,  M.D.  (Gastroenter- 
ology Research  Laboratory.  Presented  November  9,  1959.  [Supported  by  (Irant 
*C288  (X.C.I.,  U.S.P.H.S.).] 

Anacid  gastric  mucinous  secretion  obtained  by  the  topical  application  of 
acetylcholine  to  canine  Heidenhain  pouches,  was  studied  by  chemical  and  electro- 
phoretic techniques — to  determine  its  complexity  and  to  develop  mild  methods 
for  isolation  of  its  proteins,  mucopolysaccharides,  and  their  complexes.  The  secre- 
tion (ACh  Mu)  was  separated  by  centrifugation  into:  a  gel  fraction  (CI)  and  a 
fluid  fraction  (Su).  G  was  insoluble  in  various  a(jueous  and  organic  solvents,  and 
was  solubilized  only  by  strong  urea  or  alkali  solutions.  Pretreating  G  by 
homogenization  in  aq.  K2CO3  changed  its  consistency  and  rendered  it  suitable 
for  electrophoresis.  Zone  electrophoresis  of  pretreated  G  on  paper  and  on  starch 
(with  veronal  buffer,  r/2  =  0.075  and  pH8.6)  showed  six  or  seven  protein  com- 
ponents by  staining  with  amido  black  or  by  a  modified  biuret  reaction;  dialyzed 
Su  showed  protein  patterns  on  paper  similar  to  those  of  G.  Staining  with  pas  for 
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carbohydrate  revealed  a  strong  reaction  in  the  paper  strips  for  CI,  but  only  a 
barely  detectable  reaction  for  Su.  Hexosamine  (Hex-Am)  analysis  also  showed  G 
to  be  richer  in  this  moiety  than  Su.  The  leading  anode  peak  (lap)  contained  30  to 
50  per  cent  of  the  protein,  but  almost  no  Hex-Am.  Pepsin  determination  on 
fractions  corresponding  to  the  various  protein  peaks  showed  the  enzyme  to  be 
associated  only  with  lap,  though  not  in  parallel  fashion.  The  electrophoretic 
mobility  of  canine  serum  albumin  (rsA )  was  similar  to  that  of  lap  in  several 
buffer  systems,  and  they  precipitated  at  the  same  concentrations  of  (XH4)2S04 
in  .salting-out  experiments.  Experiments  with  csa  lal)eled  with  I'"  are  currently 
underway  to  confirm  the  probable  presence  of  serum  all)umin  in  the  lap  fraction. 
Post-prandial  acid  juice  (PP)  exhibited  jji-ominent  cathodal  components,  in  con- 
trast to  the  pattern  for  ACh  Mu  with  its  numerous  anodal  components.  This 
difference  may  lie  explained  by  the  finding  that  in  vitro  peptic  digestion  of  ACh 
Mu  yielded  a  pattei  n  similar  to  that  of  PP. 

Hislochcmical  Distribution  of  Phosphatases  in  the  Liver.  Til)or  Barka,  M.D.  (De- 
partment of  Pathology.)  Presented  November  0,  1959. 

The  si)ecific  phosphatases  of  rat  liver  were  studied  by  histochemical  methods 
in  normal  animals  and  under  experimental  conditions.  The  latter  included  acute 
and  chronic  ethionine  intoxication,  ligation  of  a  bianch  of  the  portal  vein  and  of 
the  common  bile  duct,  injections  with  vital  dyes  and  treatment  with  methylene 
blue,  dinitrophenol  and  safranin.  The  applications  of  different  activators  and 
inhibitors  suggest  that  in  the  rat  liver  (aj  there  are  four  different  ATP-ases, 
localized  in  the  wall  of  bile  canaliculi,  in  the  Kupffer  cells,  in  the  cytopla.sm  (in 
mitochondria),  and  in  the  wall  of  large  vessels;  (b)  theic  are  at  least  two  different 
o-nucleotidases,  localized  in  the  bile  canaliculi  and  in  the  peribiliary  granules 
and  in  the  wall  of  sinusoids  and  in  the  Kupffer  cells;  (cj  there  is  no  histochemical 
indication  of  different  types  of  acid  phosphatases  and  there  is  not  enough  evidence 
to  assume  the  presence  of  a  specific  phosphatase  active  at  pH  7.2  in  the  peribiliary 
granules  and  in  the  Kupffer  cells.  Experiments  are  underway  to  \-erify  the  pres- 
ence of  these  enzymes  l)y  separation  on  acrylamide  gel.  Some  of  the  changes  ob- 
served in  different  conditions  seem  to  be  nonspecific  and  expressions  of  cell 
damage.  The  changes  of  the  activity  and  distribution  of  acid  phosphatase  were 
particularly  studied,  using  a  modified  azo-dye  method.  The  formation  of  large, 
acid  i)h()sphata.se  containing  globules  and  an  increase  of  acid  phosphatas(>  activity 
following  the  ligation  of  the  portal  vein  were  observed.  The  droplets  are  prol)ably 
derived  from  the  lysosomes,  characterized  histochemically  by  high  acid  phos- 
phatase activity.  These  are  peril)iliary  and  probably  contain  pas  positive  ma- 
terial as  structural  components.  They  probably  play  a  role  in  pigment  deposi- 
tion and  bile  secretion. 

-Further  Observations  Supporting  the  Enzijme  Deficit  Theory  of  the  Cause  of  Essential 
Hypertension.  Milton  .Mendlowitz  M.D.,  H.  Weinreb,  M.D.,  Xosrat  Xaftchi 
jNI.S.,  and  Stanley  E.  Gitlow,  ]\LD.  (Department  of  Medicine.)  Presented  De- 
cember 4,  1959. 

Peactivity  to  1-norepinephrine  (XE)  was  determined  in  the  digital  circulation 
of  20  normotensi\e  subjects  and  20  patients  with  essential  hypertension.  The 
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work  (if  \-as()C()iistri('ti()ii  per  mg  of  intravenously  infused  was  measured  both 
before  and  after  tlu^  administration  of  pi'cdnisone  or  prednisolone.  Aftei'  one  week 
of  thei'apy,  pi'e(lnison(>  produced  increase  in  XIO  i'eacti\-ity  in  some  l)Ul  not  all 
noi'motensive  subjects,  but  in  none  of  the  hypertensi\-e  subjiM-ts,  and  after  a 
sinjile  intra\-enous  injection  of  pr(>(lnisolone  (100  mt;),  X  1\  reacti\  ity  was  mod- 
erately incri'ased  in  tlie  normotensi\-e  but  not  in  the  hy])ertensi\-('  oroup.  After 
three  weeks  of  picdnisone  therapy  (.'iO  ni<>;  daily),  howex'er,  reacti\  ity  to  XE  was 
doubled  or  trebled  in  most  sul)jects  of  the  iiormotensive  group  but  remained  sub- 
stantially unchanged  in  the  hvpertensi\-e  gi-ouj). 

These  obsei-\at ions  suppoi't  the  theory  that  prednisone  or  ])rednisolone  in- 
hibits the  enzyme  which  inacti\ates  Xl']  and  that  there  is  a  deficit  of  this  enzyme 
in  essential  hypertension.  That  the  effect  cannot  be  attributed  to  structural 
vascular  changes  is  indicated  by  observations  in  20  cases  of  Raynaud's  disease 
both  of  the  obsti-uctive  and  vasospastic  types  where  such  structural  changes  as 
intimal  hyixM  plasia  and  smooth  muscle  hypertrophy  are  known  to  occur  in  the 
digital  arteries.  X'l']  reactivity  was  normal  in  i)oth  types  of  Raynaud's  disease. 
Whether  or  not  a  hereditaiy  dehcit  of  the  specific  enzyme,  ()-m(»thyl  transferase, 
is  the  cause  of  ess(>ntial  hypertension  can  t)e  established  only  l)y  appropriate 
chemical  studies. 

The  Kjj'crt  of  the  ncit'cr  I'otcnt  Anticholinergics  on  the  (Unstimulated  and  Secretin 
Stinii(lal<<l  l'(nier((die  Stcretion  in  I'atienls  with  and  iritlumt  I'ancreatie  Disease. 
Thentpeutie  and  'riworetie  I ni plications.  Dax'id  A.  Dreiling  .M.D.,  and  Ileiuy  D. 
Janowitz  AI.I).  l'"rom  the  Pancreatic  Research  Laboi-atoiy,  and  the  Department 
of  Sui'gery.)  Pres(>nted  Xo\-eml)(>i- (I,  l!),')*). 

An  iniixiilant  facet  in  the  medical  management  of  acute  pancreatitis  is  the 
".splinting  of  the  injured  i)anci-eas'"  by  suppi'ession  of  pancreatic  secretion. 
Although  pi('\  ious  in\-estigators  ha\-e  demonstrated  that  atropine,  bauthin,  and 
proljanthine  suppress  enzyme  .secretion  al)out  50  per  cent  and  inhibit  to  a  much 
lesser  extent  the  volume  and  l)icarl)onate  secretion  of  the  pancreas,  effect i\-e 
utilization  of  these  agents  is  limited  by  the  cardiovascular  and  autononuc 
ganglion  })locking  side  reactions  which  are  undesirable  in  patients  with  shock. 
The  present  study  is  an  in\-estigation  of  the  action  of  a  series  of  new  potent 
anticholinergic  di  iigs  upon  the  pancreatic  secretion  of  patients  with  and  without 
panc-reatic  disease.  .Vll  jjatients  were  studied  by  the  double  secretin  test  tech- 
ni(|ue. 

The  results  of  the  inxcst  igat ion  indicate  that  these  newer  anticholinergic 
compoimds  aic  capable,  at  doses  l)elow  those  at  which  undesirable  side  reactions 
occur,  of  inhibiting  the  unstimulated  and  secretin  stimulated  rates  of  flow,  the 
rate  of  alkali  pi-oduction,  and  the  rate  of  enzyme  elaboration.  The  inhibitions 
observed  were  in  the  range  of  Do  ]jer  cent. 

It  has  been  concluded  that  the.se  drugs  may  be  of  therapeutic  value  in  the 
treatment  of  acute  pancreatitis.  Some  specificity  of  anticholinergic  activity  has 
been  obsei\-ed.  Analysis  of  the  data  would  indicate  a  gicater  intei'pendence  of 
hormonal  and  nervous  mechanisms  of  secretion.  Further  e\'idence  has  been 
presented  suggesting  bicarbonate  e(iuilil)ratioii  in  the  pancreatic  intralobular 
ductules. 
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DAVID  ADLERSBERC; 
1897-19(50 

David  A(llers})erg  came  to  Xew  York  in  19:^)1  a1  the  a<i;('  of  thirty-four.  He 
had  already  gained  widespread  scientific  recognition.  Boin  in  the  northeastern 
provinces  of  the  Austrian  empire,  he  had  gone  to  (lymnasium  in  \'ienna  and  had 
obtained  his  doctorate  degree  in  medicine  at  \'ienna  I'niversity  in  19121.  At- 
tracted from  the  beginning  of  his  scientific  career  by  problems  in  physiological 
chemistry,  he  worked  under  v.  Noorden  on  water  metabolism,  on  the  relation- 
ship of  hyperventilation  to  tetany  and  on  the  significance  of  ammonia  in  the 
blood.  With  Forges  he  studied  the  use  of  low  fat  diets  in  the  treatment  of  diabetes. 

At  the  time  when  the  concept  of  the  steroids  was  just  de\eloping  and  when 
this  term  comprised  only  the  bile  acids  and  cholesterol,  he  studied  the  clinical 
and  pathological  effects  of  natural  bile  acids  and  especially  f)f  their  derivatives. 
Important  studies  on  the  choleretic  and  cholagogue  action  of  bile  acids  led  to 
the  introductif)n  of  Decholin,®  the  sodium  salt  of  dehvdrocholic  acid  as  an 
important  and  eminently  practical  choleretic. 

Numerous  American  physicians  had  been  his  pupils  in  the  postgraduate 
courses  which  he  gave  at  M(Mnia  rniversity  and  they  remained  his  life  long 
friends.  The  Mount  Sinai  Hospital  in  1931  had  the  foresight  to  offer  him  the 
opportunity  to  pursue  his  important  laboratoiy  studies;  these  facilities  gradually 
expanded  and  led  in  1952  to  the  establishment  of  the  picsent  Xutrition  Labora- 
tory. As  a  member  of  the  Department  of  Clicniist r\-,  lie  liist  engaged  in  a  study 
of  vitamin  A  and  carotene  and  later  in  the  siiuly  of  cholesterol.  Among  the 
vitamin  A  problems,  the  vitamin  A  tolerance  test  should  be  mentioned,  which 
in  Adlersberg's  hands  gained  great  importance  for  the  study  of  tropical  and 
non-tropical  sprue,  and  the  malabsorption  syndionie  in  general.  The  absorption 
of  vitamin  A  was  found  to  be  influenced  by  llic  \aiioiis  lipids  in  the  diet.  When 
the  cortical  hormones  appeared  in  clinical  medicine,  he  introduced  cortisone  in 
the  treatment  of  sprue. 

Amongst  other  subjects  David  Adlerst)erg  was  interested  in  gout.  This  led  to 
the  investigation  of  the  fluctuations  of  l)ound  and  unbound  uric  acid  in  this 
disease  and  under  the  influence  of  various  drugs. 

Adlersberg  was  in  the  vanguard  among  those  who  recognized  the  importance 
of  cholesterol  metabolism  not  only  for  arterial  disease,  but  also  in  idiopathic 
hyperlipemia  and  hypercholesteremia.  He  investigated  the  correlation  of  these 
conditions  with  the  different  forms  of  xanthomatosis.  With  the  help  of  statistical 
analysis  he  disentangled  the  hereditary  relationshi])  between  hypercholesteremia 
and  xanthomatosis  on  the  one  hand  and  the  familial  tendency  for  arterosclerosis 
and  coronary  disease  on  the  other  hand.  Two  yeais  ago  he  spent  a  few  weeks 
in  the  Jewish  (Ihetto  in  Rome  to  study  the  relationsiiip  between  the  nutritional 
and  the  racial  factors  in  hypercholesteremia.  Similar  studies  of  \arious  racial 
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groups  in  the  United  States  and  also  of  the  Hutterites,  a  religions  sect  of  vegans, 
followed. 

Besides  these  major  projects  which  AdlcMslxMfi'  pursued  with  \  igour  and  con- 
sistency, he  published  numerous  individual  studies  on  a  great  \ai-iety  of  condi- 
tions which  he  met  on  the  w'ards  and  in  his  pri\  ate  practice.  They  show  a  rai'ely 
attained  combination  of  clinical,  physiological,  and  morphological  knowledge 
and  insight. 

While  David  Adlersberg  must  have  been  conscious  of  his  se\  ere  illness  during 
the  last  two  years,  he  appeared  to  ignore  it  with  fortitude  and,  with  his  usual 
energy,  he  kept  up  both  his  medical  practice  and  his  i-esearch  work  in  the  labora- 
tory and  in  the  clinic.  With  all  these  voluntary  duties,  he  found  time  to  treat 
all  laboratory  personnel  free  of  charge. 

Not  only  his  family  are  mourning  him  but  also  his  devoted  collaborators,  his 
patients,  his  colleagues  and  his  friends.  While  his  life's  work  was  cut  off  so 
abruptly  at  too  early  an  age,  we  may  take  comfoit  from  the  fact  that  he  has 
led  a  full  and  happy  life  with  all  its  rew'ards.  We  shall  best  honor  his  memory 
by  emulating  him  as  a  wonderful  person  and  a  true  i)hysician  who  was  capat)le 
of  combining  medical  pi'actice  and  medical  reseaich  in  the  best  tradition  of  two 
continents. 

H.\RRY  SOBOTK.V,  Ph.D. 

for  the 
Editorial  Board 


STUDIES  IX  p:xtkkxal  i'axc'Reatic  secretion,  surgical 

AXD  EXPERLMEXTAL  PROC^EDURES  USED  IX  THESE 
IXVESTIGATIOXS* 


LOUIS  J.  LESTER,  ALD  .  D.W  II)  HIRXHAIM,  ALI).,t  and 
FRAXKLIX  H()M.AXI)I:H.  I'li  1) 

Xcw  York,  X.  y. 

ExperiiiKMital  study  of  the  physiology  of  pancreatic  secretion  has  always  been 
complicated  by  the  difficulty  of  collecting  its  secretion  (|uantitatively  and  with- 
out contamination.  Studies  on  human  ))ancreatic  juice  are  based  on  collections 
by  duddenal  drainage.  Such  cnllections  are  often  cf)ntaminated  by  bile,  intestinal, 
or  even  gastric  secretion,  and  aic  tliei-efore  (|Uantitat i\cly  unrelial)le.  Experi- 
mental methods  foi'  the  (|Uant itat i\-e  collection  of  uncontaminated  pancreatic 
juice  from  dogs  ha\'e  been  de\  ised  or  modified  by  various  in\-estigators,  but  the 
ony  one  which  has  proven  generally  sat isfactoiy  is  that  reported  by  Thomas 
and  Crider  (1  ).  Because  of  th(>  technical  difliculties  in  picparing  and  maintaining 
such  animals,  and  our  general  succ(>ss  in  this  regard  in  recent  years,  it  seems 
woi'lhwhilc  to  report  some  of  the  details  of  our  techni(|ue,  for  the  benefit  of  other 
workers  who  desire  to  enter  this  held  of  investigation,  especially  since  the 
original  paper  (1)  is  rather  meager  in  these  respects. 

It  is  desirable  to  use  female  animals  because  they  are  generally  easier  to  handle 
during  experiments;  also,  they  present  le.-^s  i-isk  of  contamination  of  dressings  by 
urine.  As  large  an  animal  as  can  be  managed  conveniently  should  lie  selected 
since  the  structures  are  then  moi(>  easily  identihed.  An  upper  midline  incision 
of  convenient  length  for  adeciuate  exposuic  minimizes  bleeding  and  lends  itself 
to  easy  closure.  The  duodenum,  being  mobile,  can  be  (leli\(M('d  through  the 
incision  easily.  Following  this,  the  lesser  pancreatic  duct  is  ligated,  so  that  all 
(>xternal  secretion  will  be  delixcred  thiough  the  major  duel  alone.  Since  the 
accessoiy  duct  entei's  the  intestine  at  right  angles  to  the  terminal  portion  of  the 
common  duct,  it  can  be  identified  in  this  location  as  a  thin  \vhit(>  strand  (le.ss 
than  one  mm  in  diameter  for  dogs  of  average  weight)  which  joins  the  hrm 
biliaiy  cord  as  the  latter  passes  through  the  duodenal  wall.  Se\-ei-al  small  ves.sels 
between  duodenum  and  panci'C'as  in  this  I'egion  must  be  ligated  and  di\-ided 
(taking  cai'e  to  a\-oid  damage  to  the  gUuul  or  to  the  pancreatic  duct  itself), 
following  this,  the  duct  is  di.ssected  free  for  'A  to  4  mm  and  is  then  sectioned 
tween  two  ligatures. 

Up  to  this  stage,  the  dissection  is  best  peiiormed  on  the  posterior  aspect  of 
the  duodemnn,  with  the  pancreas  and  bowel  rotated  medially.  Xow  attention 
is  directed  to  the  anterior  aspect  of  the  duodenum.  Th(>  i)oint  of  insertion  of  the 

From  the  ( Jnst roint estinal  Phy.'iiology  Researcli  Lai)()r:it()iy  and  tlic  f)Pi)artment  of  Sur- 
fiPi-y,  The  Mdunt  Sin.'ii  Ho.spital,  Xew  ^'ork,  X.  V. 

*  Tliis  \\(ii  k  was  ,su|i|)i)ii ('(1  in  part  \)y  a  Ki'aiit  from  tlie  Altinaii  Foundation. 

t  Working  under  a  I'cilow.sliip  from  f.cdcric  international,  i'rcsoiit  address:  Hadassah- 
Hohrew  Cniversity  .Medical  School .  .lerusaleni,  I.srael. 


EXTERNAL  PAXCKEATK'  SECRETION 


major  paiicmitic  duct  can  ho  idciitificMl  usiiij>;  the  following  landmarks:  (a.)  It  is 
just  proximal  to  the  point  at  which  the  pancicas  swings  from  its  close  proximity 
to  the  duodenum  into  the  duodenal  mesenlery,  ai)pi-oximately  2  cm  below  the 
common  and  accessory  pancreatic  ducts,  (h.)  Thei'e  is  usually  a  little  tuft  of  blood 
vessels  in  fat  and  ])eritoneum  overlying  the  duct  and  encrouching  on  the  duode- 
num, and  these  vessels  must  be  divided  Ix'tween  ligatures  in  order  to  expose  the 
duct,  (c.)  The  pancreatic  duct  can  usually  b(>  palpated  in  the  groove  between 
duodenum  and  pancreas  at  the  site  described.  Miial  location  of  the  duct  is 
facilitated  by  transillumination. 

After  dissecting  the  major  pancreatic  duct  foi'  se\-eral  millimeters,  for  clear 
visualization,  a  site  is  .■^elected  for  duodenostoniy.  Since  the  major  duct  is  some- 
where anterior  to  the  sagittal  plane,  tlie  duodenal  incision  must  be  made  slightly 
posterioi'  to  this  plane,  so  that  it  is  diametrically  opposite  the  duct  opening.  An 
initial  incision  (1.5  cm  in  length)  is  made  longitudinally,  and  this  is  enlaiged  up- 
ward or  downward  (to  a  total  lengtli  of  :>  cm)  in  such  a  way  that  the  tei'minal 
end  of  the  pancreatic  duct  will  be  opposite  the  centei'  of  the  incision  and  just 
distal  toit.  The  elliptically  phlanged  portion  (A,  I'ig.  1  )  of  the  Thomas  cannula 
(2)  is  in.serted  into  the  duodenum  and  aligned  so  that  its  shoi  t  \-ertical  extension 
(B)  protrudes  through  the  duodenotomy.  The  position  of  the  duct  in  this  open- 
ing must  be  verified.  The  cylindrical  portion  of  the  canmUa  (C)  is  then  screwed 
on  to  B,  and  tightened  by  hand  with  the  bowel  grasped  with  a  moist  sponge. 
The  use  of  internal  wrenches  as  d(>\  ised  by  Thomas  has  not  been  found  necessary. 
At  this  stage,  the  duodenotomy  must  be  closed  snugly  around  the  cannula.  This 
is  done  with  a  purse-string  suture  of  ;^00  silk,  placed  through  serosa  and  muscu- 
laris  only,  so  tliat  the  mucosa  will  be  iiu'crted  when  the  ])ui'se-string  is  tied.  One 
such  tie  usually  makes  the  cannula  watei-tiglit.  Aftei'  tying,  the  position  of  the 
duct  outlet  within  the  lumen,  relati\-e  to  thecamiula,  is  again  checked  visually. 
The  omentum  is  now  brought  o\-ei'  the  camuila  and  a  small  rent  made  in  it 
through  which  the  cannula  is  passed.  This  lea\-es  a  collar  of  omentmn  lying  on 
the  duodenum  ai'ound  the  projecting  cannula,  to  act  as  a  safeguai'd  against 
leakage.  The  exterior  metal  tube  (I))  is  now  screwed  down  on  the  hard  rubber 
cylinder  as  fai'  as  possible  without  compi-essing  the  undei'lying  soft  tissue,  and 
the  device  is  ready  to  be  exteriorized  thi'ough  the  abdominal  wall. 

There  are  two  major  considerations  in  regard  to  the  position  of  the  abdominal 
incision  for  the  cannula,  fa.)  It  should  start  cephalad  as  far  as  ])ossil)le,  in  ordei- 
to  produce  minimal  downward  traction  on  the  duodenum.  The  best  site  is 
usually  just  below  the  costal  margin,  I'ather  than  I'iglit  at  the  rib;  otherwise,  the 
cannula  may  cause  some  ])i-essui'(>  on  th(^  rib.  (I).)  It  should  extend  postei  ioiiy  as 
far  as  possible;  since  the  duodenotomy  has  been  placed  on  the  posterior  aspect 
of  the  gut  wall,  this  location  will  minimize  toi'sion  of  the  duodenum,  further- 
more, this  site  gives  maximum  accessibility  to  the  cannula  wlien  the  dog  is 
standing  for  collection  of  secretion.  \n  incision  about  four  cm  long  is  made 
through  all  layers  of  the  abdominal  wall,  at  the  chosen  site.  The  phlange  (K) 
on  the  metal  tube  is  grasped  with  a  hea\y  clamp  placed  through  the  incision, 
and  so  drawn  out  to  the  exterior.  I*'inal  adjustments  ai'e  made  in  the  omental 
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26  mm 


25mm- 
O.D. 

22mm  )|  I.D.=  18mm 


Fifi.  1.  Diagram  of  Thomas'  du- 
odeiiostomy  cannula  separated  in- 
to its  several  [larts.  A.  Intralu- 
minal phlange— elliptical  (hard 
rubber).  B.  Circular  collar  extend- 
ing from  A;  inside  thread.  C". 
Male  part  of  cannula;  detach- 
able extension  of  B  with  out- 
side thread  (hard  rubber i.  1).  Fe 
male  part  of  cannula  with  inside 
tlire,-id  (slainlesssteel).  K.  Kxterior 
phlaiitic  on  1).  F.  Screw-button  to 
close  1)  (hard  rubber). 


wrapping,  the  position  of  the  (inodcnum  is  chpcked  for  regularity  of  contour,  and 
the  location  of  the  duct  opening  is  again  checked  through  the  open  exteriorized 
cannula.  Following  this,  the  aixlonnnal  wall  opening  aroinid  the  cannula  is  closed 
with  single  deep  sutures  on  each  side. 

The  midline  incision  is  closed  in  the  usual  manner,  after  several  hundred  cubic 
centimeters  of  sterile  .")  per  cent  glucose  in  saline  have  been  given  intraperi- 
toneally.  ()ur  preference  is  figtne-of-eight  silk  suttn-es  in  the  linea  alba,  and  a 
running  lock  stitch  of  silk  in  the  skin.  The  open  caninila  is  plugged  with  a  fitted 
cork  and  closed  with  a  screw  button  (F),  which  is  always  kept  well  lubricated 
with  mineral  oil  to  permit  its  (>a.sy  reinoxal.  M  no  time  has  this  caiuuila  inter- 
fered with  bowel  continuity,  nor  failed  to  pr(>vent  loss  of  intestinal  secretions. 
It  is  not  necessaiy  to  place  any  dressings  on  the  operative  woinid.  However,  dogs 
tend  to  bite  at  the  exteriorized  cainuila;  to  prevent  this,  a  heavy  canvas  coat 
is  laced  around  the  body,  and  changed  as  often  as  necessary. 

P()st-operativ(>ly,  the  animals  are  gi\-en  (  ombiotic  (P.S.*)  daily  for  three  days. 
They  are  allowed  to  drink  water  (td  lib  starting  24  hours  following  operation. 
Feeding  is  started  on  the  second  post-operative  day.  During  the  first  week,  the 
daily  ration  comprises  a  mush  of  150  Gm  of  Kibbled  Meal  (previously  soaked  in 
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water  to  sottcMi),  100  Cm  of  jrrouiKl  horse  meat  (I'anl),  and  200  ml  of  milk. 
Stai'tin>i  with  the  second  week,  this  is  chaiij^ed  to  a  stock  (hel  of  :;()()  to  400 
Gm  of  Kil)hled  Meal  and  200  1  o  ;i()()  (  of  Tard  jjcr  day.  Tiiereafter,  the  oral 
intake  of  this  mixture  is  incicased  ])rof2;ressi\-ely,  if  necessaiy.  About  three  weeks 
post-operatively  the  animals  are  ready  for  training  foi'  expei'imental  work. 

Following  our  initial  experience  with  this  surgical  proce(lui(>,  th(>re  have  been 
no  post-operative  losses.  Subsecjuent  sur\i\'al  time  of  these  animals  varies  con- 
siderably, up  to  as  long  as  live  years,  durin<;-  which  they  ha\-e  been  used  inter- 
mittently. Occasionally,  a  listulous  tiacl  has  de\("loi)ed  betwe(>n  the  lumen  of 
the  duodenum  aufl  the  skin  adjacent  to  the  cannula.  In  most  cases,  these  leaks 
ha\-e  st(»p])ed  spontaneously,  or  else  they  ha\-e  been  so  sli<2;ht  as  to  cause  no 
complications  in  expei-imentation.  With  se\-ei'al  do^s,  the  leakaji'e  has  been  so 
great  as  to  i'e(|uii-e  saciifice  of  the  animal.  It  sometimes  happened  that,  in  the 
course  of  time,  the  duct  opening  would  mi^i-ale  cephalad,  relative  to  the  cannula. 
When  this  occuired,  cath(>tei'ization  grew  progi'essi\-ely  more  difiicult,  and  ulti- 
mately impossible,  so  that  use  of  the  animal  had  to  l)e  ai)andonetl.  This  difficulty 


Fk;.  2.  I)iafir;i,m  of  glass  caiitiula  Idi-  pancre- 
atic tluc-t .  Tul)ing :  O.f),  1.5  mm;  I.l ).  0.6  mm. 
Bulb:  2.5-3.(3  mm.  Angles:  Varial)le,  al)out 
1.35°. 
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arose  only  in  oui-  early  experience,  and  it  has  apparently  l)een  overcome  by 
placing  the  duct  openini;  1  to  2  nun  distal  to  the  center  of  the  cannular  aperture, 
as  described  above. 

In  general,  it  has  always  been  our  policy  to  use  each  dog  not  more  often  than 
twice  a  week.  For  each  experiment,  the  dog  is  j^laced  standing  on  a  canvas  sling, 
after  having  been  fasted  for  IS  to  24  hours  so  that  the  duodenum  will  be  found 
empty.  In  the  early  pancr(>atic  woik  in  this  laboratoiy,  the  sling  was  supported 
in  a  movable  stand  of  the  kind  usually  employed  for  collecting  gastric  specimens 
from  pouch  and  fistula  dogs.  In  iccent  work,  however,  this  stand  has  been  re- 
placed by  a  series  of  hol(>s  in  the  edge  of  an  o\'erhanging  metal  shelf,  firmly 
attached  to  the  wall.  The  screw  cap  and  the  underlying  cork  are  removed  from 
the  cannula,  the  intestinal  debris  is  gently  mopped  out  with  gauze,  and  the 
papilla  which  marks  the  entiance  of  the  pancreatic  duct  is  located  with  the  aid 
of  a  spotlight.  The  duct  can  be  cannulated  tnider  dii-ect  vision  with  a  bent  glass 
capillary  tube  of  the  kind  described  by  Thomas  and  C'rider  (Fig.  2).  It  has  been 
our  experi(Mice  that  the  angle  of  the  inside  bend  nuist  be  \arie(l,  according  to 
the  in(ii\  i(lnal  animal,  but  it  is  generally  in  the  neighborhood  of  b!.')".  The  bulb 
at  the  tij)  is  essential,  not  only  to  minimize  the  likelihood  of  its  slii)ping  out  of 
the  duel,  but  also  to  pi'excHt  loss  of  ])ancreatic  juice  around  the  outside  of  the 
glass  tube  into  the  duodenal  lumen.  The  length  of  the  intermediate  portion  of 
the  (•a])illary,  betw(>eii  its  two  bent  ends,  is  such  that  the  outsi(l(>  arm  curves 
clown  o\'ei'  the  metal  phlange  on  the  skin.  This  glass  tube  is  kvp{  in  position  by 
wedging  a  slotted  piece  of  sponge  rubber  around  it  and  within  the  cannula.  As 
collecting  (le\ice,  we  attach  a  length  of  polyethylene  tubing  (I.I),  ca  2  mm., 
CD.  ca  2.5  mm. — animal  tested)  to  this  glass  tube,  and  lead  it  into  a  suitably 
supported  centrifuge  tube.  In  this  manner,  pure  ])ancreatic  juice  can  be  collected 
(iuantitati\-ely  and  without  any  contamination  whate\-er. 

The  chemical  procedures  in  these  studies  are  those  usually  employed  in  such 
work,  including  the  \'an  Slyke  nianometi'ic  ai)])ai'atus  for  the  determination  of 
bicarbonate  as  ("().,,  a  modification  (i!)  of  the  \  an  Slyke  method  for  chlorides* 
and  a  Hame  ])hotometer  (Process  and  Instruments  Company)  for  sodium  and 
potassium. 
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I  would  like  this  paper  to  stand  as  a  tril)ute  to  ('lai(>iic'e  P.  Oberndorf,  affec- 
tionately known  to  all  his  fi  iciids  and  colh'a^iics  as  "Ohic,"  who  was  in  a  real 
sense  my  first  teacher  in  psychiatry  and  to  whom  I  o\v(>  a  ;i;r(>at  debt,  not  alone 
for  what  he  taught  me  but  for  what  he  represented  as  a  man  and  teacher.  1  hope 
the  paper  itself  will  illuminale,  if  only  tangentialiy,  the  dimensions  of  tli(>  man 
and  his  contribution  to  psychiatry,  especially  as  practiced  in  a  general  hospital. 

I  should  like  to  discuss  the  suliject  of  psychiatric  consuUation  in  a  geneial 
hospital  by  setting  forth  my  own  personal  expeiiences  in  a  \ariety  of  hospitals 
over  a  period  of  some  thirty  years  and  to  draw  some  conclusions  from  these 
experiences,  with  special  emphasis  on  the  changes  which  have  occurred  during 
this  time. 

It  will  be  undei'stood  and,  I  hope,  accepted  that  my  comments  about  hospitals 
and  people  I  have  known  are  not  so  much  critical  as  historical,  since  the  condi- 
tions which  prevailed  in  one  were  pretty  much  duplicated  in  all;  we  all  rathei- 
grew  up  together,  learning  through  trial  and  error  and  from  the  increasing  body 
of  knowledge  about  the  interrelationships  between  peisonality,  the  emotions  and 
disease.  What  is  at  present  called  psychosomatic  medicine  was  in  its  beginnings 
and  actually  reached  its  current,  (luite  .sophisticated  development  during  the 
years  of  which  1  speak. 

When  I  began  my  internship  at  the  Beth  Isiael  Hospital  in  N(>w  ^'ork  in  1!)24 
there  was  no  psychiatrist  attached  to  the  lios])ital;  instead  thei'c  were  sevei'al 
neuropsychiatrists  whose  training,  skills,  interests  and  knowledge  were  all 
largely  concerned  with  neurology.  Except  for  the  most  manifest  psychoses,  which 
usually  occurred  following  surgery  and  in  the  course  of  infectious  illnesses  then 
commonly  accompanied  by  prolonged  high  fe\-ei-,  i)sychiat ly  was  entirely 
ignored,  if  not  unknown.  A  principal  neuropsychiatrist  at  the  hospital  was  a 
staunch  devotee  of  the  "malingei-er"  illusion;  every  patient  sutTeiing  from  an 
emotional  disease  was  mai-ked  "suspect"  in  his  book  unless  rescued  by  the  dis- 
covery of  organic  changes;  and  the  therapy  was  punitive,  judgmental,  harsh  and, 
need  I  add,  almost  in\arial)ly  misuccessful.  One  goal,  however,  was  routinely 
achieved:  the  patient  would  leave  the  hospital  as  (|uickly  as  possible  and  we 
would  be  rid  of  another  neurotic  who  had  been  occupying  precious  space  needed 
for  those  who  wer(>  "really"  sick. 

Such  a  goal  was  easily  accomplished  by  a  variety  of  techni(iues:  unwillingness 
or  inaV)ility  to  understand,  insinuation  of  guilt  and  blame  and,  even  more  dex  - 
astating,  accusations  of  willful  misbehavior.  Overt  hostility  expressed  cither  in 
smirking,  condescending  remarks  oi-  hai'sh  physical  procedures,  and  where 
po.ssible,  utter  neglect,  practically  always  achieved  the  objective;  and,  what  is 

From  a  paper  read  before  t  he  I'.sycfiiatiic  Forum  (Iroiip,  Xe\v\'ork,  N.  V.,  March  20,  1057. 
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more,  often  led  to  a  denial  of  symptoms  through  repression,  enabling  the 
"psychiatrist"  to  discharge  the  patient  as  "improved!" 

To  1)(>  fair  about  it,  little  indecnl  was  known  or  understood  in  1924  about  the 
types  of  problems  which  then,  as  now,  were  so  conunon  on  the  wards  of  the 
hospital.  I  I'ecall  \  ividly  the  intelligent,  (|uick,  interested  and  very  anxious  young 
man  w  hose  diabetes  was  impossible  to  conti'ol.  Tliis  was,  of  coui'se,  a  \'ery  serious 
problem  in  those  days  when  the  use  of  insulin  was  not  uni\-ersal,  and  the  house 
staff  was  diligent  in  its  efforts  to  helj)  him.  One  day  the  mystery  was  solved 
wh(>n  he  was  found  hoisting  a  huge  sandwich  up  to  tlie  ward  on  a  rope,  said 
sandwich  supplied  by  his  well-meaning  but  ignorant  family.  He  was  promptly 
discharged  as  an  uncooperative  patient;  I  wonder  what  would  have  been  the 
reaction  if  someone  had  s\iggested  that  we  iiuiuire  why  a  young  man,  fully  capa- 
ble of  undeistaiiding  the  conse( luences  of  his  behavior,  still  persisted  in  it.  So 
far  as  I  can  recall,  not  only  did  no  one  know;  no  one  asked  and  hence  no  answers 
were  re(|uired. 

Perhaps  even  more  sti'iking  examples  of  this  lack  wei'e  to  be  found  in  the  clinic 
for  peripheral  vascular  diseases.  As  was  to  ha\-e  been  ex])ecte(l  with  a  hospital 
population  lai'gely  made  uj)  of  Ivistern  i']ui'opean,  I'igaictte-smoking  Jews,  there 
was  a  high  incidence  of  thromboangitis  obliterans.  Whatever  the  lacks  in  our 
knowledge  of  the  pat ho-i)hysiology  of  this  disease  may  have  been,  we  kurw  even 
then  that  it  was  absolutely  necessaiy  for  these  patients  to  stop  smoking.  For 
many  of  them,  however,  no  thicat  sufficed — no  pleading,  no  demonstration  of 
the  catastrophic  amputations  certainly  awaiting  them  if  they  failed  to  stop 
smoking.  It  was  not  until  a  good  many  years  lat(>r  that  it  occui-red  to  the  doctors 
that  there  nuist  be  a  ])rofoun{l,  if  obscure  r(>ason  for  such  self-destructive  be- 
havior: an  emotional  pioblem  re(iniring  skilled  psychiatric  understanding  and 
management. 

Things  changed  materially  and  foi'  the  better  when  I  got  to  Mt.  Sinai  Hospital 
where  1  was  to  work  in  one  or  another  capacity  for  twenty  yeai's,  although  it 
was  still  a  fai-  cry  from  a  psychiatric  Utopia;  not  only  a  long  way  from  the  psy- 
chiatric ser\  ice  which  exists  ther(>  and  in  many  othei-  genei'al  hospitals  today, 
but  also  far  fi-om  anything  which  might  e\-en  by  a  charitable  definition  be  called 
a(le(|uate.  Ilowe\-ei\  thei-e  were  the  reverbertitions  of  a  beginning  i-e\-olution  in 
thinking  abo\it  many  jjroblems  and  there  were  a  few  insi^ired  antl  dedicated 
psychiatrists.  Their  ])i-eseiice  made  a  gi'cat  and  lasting  dilfei-ence. 

In  l()l;i  ("lai-ence  Oberndorf  had  organized  within  the  Uepaitnuait  of  Neu- 
rology a  jj.'^ychiatric  clinic,  of  whos(>  existence  no  official  notice  was  taken  until 
1924.  It  had  then  gained  sufficient  I'espectability  to  achieve  (luasi-independence 
even  though,  at  that  late  date,  it  still  had  to  hide  behind  the  euphemistic  title 
of  ".Mental  Health  Class".  41iis  ob\  ious  axoidance  de\  ice  was  d(>signed  to  hide 
the  fact  that  the  hospital  was  harboi'ing  within  its  walls  a  p^ijcfiintric  clinic.  This 
was,  so  far  as  I  can  leain,  the  first  psychoanalytic  clinic  attached  to  a  general 
hos))ital  in  this  country. 

In  a  papei'  (1  )  which  makes  most  interesting  and  informative  reading,  called 
"The  Psychiatiic  Clinic  In  a  Cleneral  Hospital,"  published  in  192.),  Oberndorf 
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described  the  clinic  at  Th(>  Mount  Sinai  Hospital.  1  must  not  pause  to  discuss  it 
at  length,  t'ascinatinji;  thoui^h  llial  would  l>c;  I  should  like  only  to  emphasize  a 
few  of  his  major  j^oints.  In  the  first  place,  he  laid  fj;reat  emphasis  on  llie  social, 
community  as])ects  of  such  a  clinic  and  on  the  posit i\-e  \  alues  of  i)ro\  idinfi;  these 
services  outside  of  the  di'eaded  conlines  of  the  mental  hospital.  He  also  stressf>d 
the  impoi'tance  of  the  aiicillai'>-  ser\'ic(>s,  es])ecially  occupational  thei-ajn',  social 
work  and  recreation.  He  recoii;nized  the  a(l\antaji;es  to  p.'^ychiatry  itself  of  being 
able  to  (h-aw  on  the  medical  facilities  of  a  general  hospital,  mentioning  in  par- 
ticular certain  recent  ad\ances  in  medicine,  endocrinology  for  example,  which 
he  felt  might  shed  light  on  certain  psychiatric  prol)lems.  .\nd,  ])ei'haps  most 
important  of  all,  lie  emi)hasized  the  gi'cat  need  to  treat  the  medical  and  other 
patients  I'eferred  to  the  clinic  and  to  ticat  them  int(>nsi\-ely.  Thus  he  writes, 
"In  a  few  cases  of  conversion  hysteria  and  compulsion  neurosis,  a  brief  psycho- 
analysis following  the  techni(|Ue  of  I'reud  and  (h'\'oting  oxer  a  half  hour  three 
times  a  week  to  the  ])atient  has  been  undei'taken  with  satisfactory  results." 

In  those  day.-,  ( )berndorf's  co-workeis  in  this  clinic  included  Loraiid,  Schonfeld, 
Silverberg,  Broadwin,  Sjicncei-  Strauss  and  Mom'oe  Mevei'.  .Vt  times  all  these 
people,  especially  Obenidorf  and  Loi-and,  woi-ke<l  on  the  wai'ds,  sharing  an  un- 
believable burden  of  work  with  litth'  or  no  help. 

What  lay  ahead  can  perhaps  best  be  measured  by  a  bi-i(>f  look  at  hospital 
philosophy  and  the  doctor-jjat lent  I'clationships  of  those  days.  Although  I  blush 
to  recall  it,  I  can  still  remeniber  all  too  well  the  \-omitus  of  an  hystei'ical  pati(>nt 
collected  in  a  basin  and  left  at  his  bedside  with  the  admonition  thai  unless  he 
stopped  this  nonsense,  the  next  time  he  vomited  he  would  be  refed  the  \'omitus, 
by  tube  if  necessary.  the  heated  metal  I'od  that  was  inserted  by  rectum  if 
the  patient  did  not  "behave."  Or  the  electrode  inserted  in  an  enuretic  patient's 
urethra. 

If  proof  is  needed  of  the  courage  and  farsightedness  of  Obie  and  his  co-workers, 
you  have  it  in  the  simpl(>  fact  that  they  wei-e  never  deteri-ed  by  the  incredible 
hostility  and  antagoinsm  to  p.^ycluatry  and  i)sychoanalysis  which  existed  at  that 
time.  Herman  Selinsky,  who  began  his  residency  at  the  same  time  as  1,  com- 
mented in  a  I'ccent  lettei'  about  the  Memorial  \'ohune  publisluHl  in  honoi-  of 
Israel  Strauss,  "It  is  wonderful  to  see  how  much  jjsychiatry  has  at  long  last 
become  a  legit  iniate  and  respected  membei'  of  the  medical  family.  The  youngsters 
are  disi)elie\  ing  about  the  .sadistic  contempt  and  scorn  which  were  heaped  on 
the  heads  of  the  pre\ious  generation." 

How  did  this  hostility  manifest  itself?  In  the  first  i)lace,  despite  a  seeming 
interest  and  accei)tance  of  the  \-alue  of  psychiatric  consultation,  its  use  was  con- 
sistently Hunted  to  two  types  of  patients:  the  uttei'ly  hoi^eless  and  the  utterly 
trivial.  Thus,  a  patient  with  ulcerative  colitis  would  be  "worked  up"  over  a 
period  of  weeks,  including  i-epeated  proctoscopic  examinations,  x-iays,  etc.; 
would  be  treated  by  medications,  diet  and  sedatixcs;  would  be  watched  while 
he  slowly  deteriorated;  and  then,  finally,  the  i)sychiat  rist  would  l)e  inxited  to 
perform  his  vaunted  magic.  I  need  not  emphasize  the  fact  that  no  ])sychiatrist 
did  indeed  think  he  had  any  magical  tiicks  up  his  sleeve;  and  certainly  not  in 
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SO  hostile  a  climate,  where  one  tiptoed  gently  and  sometimes  offered  an  idea  or 
two  with  the  deepest  humility. 

To  be  sure,  we  bragged  a  bit  about  our  successes  and,  perhaps  prompted  by 
vanity  and  goaded  by  the  implicit  challenge  to  "show  me,"  sometimes  undertook 
the  treatment  of  patients  really  beyond  help  from  psychiatry,  especially  with 
the  minimal  time  and  the  few  people  then  availal)le. 

The  trivial  are  more  difficult  to  describe  but  ecjually  distinct  as  a  group.  A 
poor  suffering  person  would  say  "I  wish  I  were  dead,"  and  the  psychiatrist 
would  be  summoned  post-haste  to  see  a  "suicidal"  patient,  often  in  the  middle 
of  the  night.  The  threat  should  have  been  recognized  as  something  less  than 
ominous,  especially  when  one  recalls  that  most  of  these  patients  were  old-world 
Jews,  and  that  in  its  yiddish  form  this  was  one  of  the  more  connnon  laments, 
not  too  far  removed  from  the  G.I.'s  "Oh,  my  aching  backl" 

Another  patient  might  make  a  i)assing  comment  to  an  intern  about  some  minor 
personal  problem  not  even  germane  to  the  illness  for  which  he  was  hospitalized; 
promptly  an  order  would  be  left  to  call  the  psychiatrist.  Often,  when  we  finally 
saw  him,  days  later,  we  were  greeted  with  frank  amazement  by  a  patient  who 
had  long  since  forgotten  the  discussion  which  presumably  occasioned  the  con- 
sultation in  the  first  place. 

It  should  be  recognized,  of  course,  that  occasionally  what  looked  like  hostility 
was  indeed  merely  the  expression  of  anxiety  on  the  part  of  the  referring  person. 
(Dr.  Norman  Reider,  in  commenting  on  this  paper,  said,  "I  saw  a  consultation 
today  on  a  woman  with  a  mild  post-operative  anxiety  reaction.  I  prescribed 
Miltown:  one  100  mg.  tablet  a  day  for  her  and  three  for  her  physician.")  It  is 
relatively  easy  to  understand  such  anxiety  in  the  novice  or  untrained  personnel; 
it  is  not  so  plain  why  such  "threats"  or  even  the  slightest  expression  of  emo- 
tionality should  create  anxiety  in  physicians  and  others,  often  long  experienced 
in  the  management  of  patients.  Certainly,  it  is  the  psychiatric  consultant's  job 
to  understand  and  allay  such  anxiety  in  hospital  personnel  since  it  so  often 
results  in  hostility  and  unsympathetic  handling,  and  ultimately  in  an  increase 
of  the  patient's  own  anxieties.  Thus  a  vicious  cycle  of  mismanagement  is  set  up, 
obviously  deleterious  to  the  best  interests  of  the  patient. 

Then  there  were  the  jokes,  cruel  and  painful.  Most  of  them,  as  I  remember  it, 
were  directed  at  two  sore  spots:  our  presumed  preoccupation  with  sex  and  our 
failures. 

Obviously,  the  psychiatrist's  primary  role  is  the  treatment  of  the  sick.  In- 
creasingly, he  has  heen  able  to  contribute  to  treatment  in  a  general  hospital 
through  more  accurate  knowledge  of  psychodynamics,  greater  knowledge  and 
skill  in  the  management  of  emotional  crises  associated  with  organic  illne.ss  and 
through  proper  referral  for  p.sychotherapy  of  pati(Mits  seen  in  consultation. 

In  such  illnes.ses  as  asthma,  hypertension,  ulcerati\-e  colitis,  peptic  ulcer  and 
hyperthyroidism,  the  role  of  the  emotional  factors  has  l)ecome  increasingly  clear, 
if  not  as  yet  by  any  means  finally  and  completely  understood. 

In  the  management  of  such  crises  as  pre-opeiatixe  panics,  post-operative 
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i'onfusional  states,  the  pciiiicioiis  \()initiii}>;  of  preg;iuiiicy,  thyroid  storms,  etc., 
the  role  of  the  psychial ric  consultant  is  of  the  hi'st  iini)ortaiice. 

Ill  most  general  hospitals  tlie  j^sychiat lie  consultant  has  little  opportunity  to 
undertake  much  treatment  on  the  wartls  of  the  hospital.  The  steady  demand  for 
consultation,  the  lack  of  privacy  on  the  waids  and  the  time  i-ecjuiicd  for  indi- 
vidual psychotherapy  make  it  almost  impossible,  except  in  i-elati\-ely  acute 
situations.  But  the  consultant  has  an  essential  r(»le  to  |)lay  in  the  screening  of 
patients  for  referral  to  the  outpatient  department  for  therapy.  Since  not  all 
|)atients  can  or  should  he  tieated,  this  selective  process  is  of  major  importance, 
and  is  more  sul)11e  and  complicated  than  might  appear  at  fii'st  glance.  In  this 
there  is  no  substitute  for  the  clinical  sen.se  that  grows  out  of  this  particular  kind 
of  e.xpei-ience. 

llie  I'eciuest  for  p.sychiatric  consultation  is  a  rather  more  complicated  situa- 
tion than  is  generally  true  when  other  specialists  are  asked  to  see  hospital  pa- 
tients. The  indications  are  often  far  less  clearcut  and  theii-  significance  more 
complex  and  obscure. 

Ill  the  first  place,  and  despite  all  our  efforts  at  education,  people  generally 
(head  "psychiatric"  help  and  are  apt  to  react  with  anxiety,  resentment  or  even 
flight  to  the  mere  suggestion  that  a  p.sychiatrist  be  called  in  consultation.  I  am 
>ui-e  it  is  a  disappointment  to  us  all  to  recognize  this,  but  it  must  be  faced.  We 
hear  it  from  our  medical  coll(>agues  day  in  and  (hiy  out  and  experience  it  our- 
selves, especially  in  contacts  with  new  patients;  we  still  find  the  most  archaic 
misinformation  about  p.sychiatrists  and  (|uite  primitive  attitudes  even  in  people 
from  whom  one  would  not  ha\'e  expected  such  a  respon.se  on  the  strength  of 
their  general  level  c)f  education  and  intelligence.  The  fact  is  that  the  protest, 
"I'm  not  crazy;  why  do  I  need  a  jisychiatrist?"  is  almost  icflex,  e\ en  though 
it  may  often  be  (>xpressed  moi-e  subtly  and  indirectly. 

I  ha\-e  alrea(l\-  mentioned  anxiety  in  the  referring  person  as  a  possible  cause 
tor  the  misuse  of  the  p.sychiati'ic  referral.  Anothei'  common  practice  is  that  of 
calling  in  the  i)sychiatrist  only  at  the  point  where  the  patient  has  become  a  prob- 
lem in  management  and  is  making  a  nuisance  of  himself  to  the  pei-sonnel  or  the 
admini>ti'atiiin  CTf  you  don't  b(>ha\-e  youi'self,  I'll  call  the  jisychiat list  !").  This 
i>  easy  to  understand,  and  I  would  be  the  last  one  to  make  light  of  t he  t remendous 
liiiidens  carried  by  these  who  are  resi)onsible  foi'  the  care  of  hospitalized  patients, 
e-i)ecially  in  large  groups  on  wards.  Hut  it  should  l)e  emphasized  that  the  only 
\alid  criteria  for  psychiatric  consultation  should  be  th(>  nature  of  the  patient's 
illness  and  a  reasonable  estimate  of  the  potential  benefit  to  the  patient  of  such 
a  consultation. 

Theic  are  many  other  facets  of  p.sychiatric  consultation,  stmie  of  which  war- 
rant at  l(>ast  bi-ief  mention.  The  (luestion  of  psychiatric  notes  on  patients'  charts 
raises  s])ecial  i)i-obleins,  both  as  to  confidentiality  and  the  po.ssible  use  of  the 
material  in  legal  actions,  especially  if  it  is  of  a  "non-medical"  (social,  jiersonal) 
nature.  To  avoid  such  difficulties  it  is  now  common  i)iactice  to  enter  a  brief 
statement  noting  the  psychiatrist's  \-isit,  while  the  actual  contents  of  the  inter- 
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view  ar(>  recorded  elsewhere  and  remain  cdiifidcntial.  This  device  is  at  best  a 
makeshift;  the  l)asic  ])i-()l)lem  remains  nnsoKcd. 

The  simple  statement  of  a  diafinostic  im])i-essioii  that  usually  i'(>sults  from  a 
psychiatric  consultation  is  less  than  sat isfactoiy.  Ideally,  there  should  !)(>  an 
opportunity  foi-  discussion  of  the  patient  hy  the  referring  person,  nurse,  ease- 
worker  and  i)syehiatrist .  Tliis  would  he  manifestly  unrealistic  in  most  situations, 
l)ut  the  fact  remains  that  many  jisychiat I'ic  consultations  fail  to  contrilnite  as 
much  as  they  might  to  the  patients'  well-being  and  the  education  of  hospital 
personnel  because  of  this  isolation  from  those  who  must  carry  day-to-day  re- 
sponsil)ility  for  treatment . 

The  i^sychiat rist  himself  is  often  handicapped  by  inadeciuate  information  about 
the  patient  he  is  to  see:  a  brief  note  rc(  lucst  ing  the  consultation  but  seldom  in- 
cluding the  reasons  foi-  the  i-('<iucst .  Many  consuHations  lead  to  the  i-econmieiuhv- 
tion  tliat  tlie  patient  be  refei'red  for  treatment;  unfoilunately,  the  psychiatrist 
seldom  learns  of  the  outcome  of  his  prescription.  Whether  the  psychiatrist  should 
assume  moi-e  ]-esponsibility  for  following  up  on  the  jiatient's  i)rogress  or  the 
referi-ing  pei'son  should  keep  the  psychiatrist  informed  of  de\(>loiMnents  is  not 
the  issue.  'Hie  ciucial  ]M-oblem  her(>  is  a  bi-eakdown  in  connnunication  which 
can  only  I'esult  in  less  than  o])timal  ser\  ice  to  i)ati(Mits  and  a  generally  frustrating 
and  um-ewai(ling  e.\])erience  for  the  staff. 

Aftei-  all  my  years  of  woi  k  in  genei'al  hospitals  I  believe  that  the  psychiatrist's 
greatest  contribution  has  been  and  in  a  sense  still  is  the  gi'owing  i-ecDgnition  of 
the  worth  of  the  indi\  i(lual  patient,  of  the  dignity  and  \  alue  of  the  linnian  spii'it 
and  the  necessity  foi'  considering  the  patient  as  a  feeling  person.  'Hiis  may  seem 
naive  and  unscientific,  but  it  is  my  com  iction. 

The  dehumanized  attitude  toward  the  ])atient  which  hatl  liecome  (|uite  preva- 
lent ill  medicine  in  the  guis(>  of  science,  and  had  bei-ii  catalyzed  liy  enoi-nious 
strides  in  jiathology,  lihysiology,  endocrinology,  etc.,  was  relati\'ely  new  in  the 
192()'s,  as  new  as  the  budding  s]K'cialty  of  psychoanalysis.  .Much  eaiiiei',  the 
physician  had  this  regard  for  the  whole  human,  the  person,  which  was  handed 
down  naturally  and  ine\itably  by  his  priestly  forebears,  i'or  a  long  time  the 
general  practitioner,  the  almost  leg(>ndarv  family  doctor,  had  occiqiied  an  analo- 
gous role,  only  to  gi\-e  way  in  an  ag(>  of  scientific  medicine  to  specialization  and 
the  array  of  scientific  tools.  As  Zweig  (2)  pointed  out: 

'T^isease  meant  now  no  loiig(>r  what  happens  to  the  whole  man  but  what 
happens  to  his  oi-gans  Viid  so  the  natural  and  original  mission  of  the  physi- 
cian, the  ai)])roach  to  diseas<>  as  a  whole  changes  into  the  small  task  of  localising 
the  ailment  and  identifying  it  and  ascriliiiig  it  to  an  already  s])ecified  group  of 
diseases.  .  .  .  This  unavoidabl(>  objectificat ion  and  teclinicalization  of  therapy  in 
the  loth  century  came  to  an  extreme  excess  because  i)etweeii  the  physician  and 
the  patient  became  in1(>ri)olated  a  third  entirely  mechanical  thing,  the  apparatus. 
The  penetrating,  creati\('  .synthesizing  grasp  of  the  born  physician  became  less 
and  less  necessary  for  diagnosis." 

And  Alan  (iregg  (2) : 
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"The  totality  that  is  a  human  l)eing  has  been  divided  for  study  into  parts  and 
systems;  one  cannot  decry  the  method  but  one  is  not  obHged  to  remain  satisfied 
with  its  results  alone.  What  brings  and  keeps  our  several  organs  and  numerous 
functions  in  harmony  and  federation?  And  what  has  medicine  to  say  of  the  facile 
separation  of  'mind'  and  'body?'  What  makes  an  individual  what  the  word 
implies — not  divided?  The  need  for  more  knowledge  here  is  of  an  excruciating 
obviousness.  But  more  than  mere  need  there  is  a  foreshadowing  of  changes  to 
come.  Psychiatry  is  astir,  neurophysiology  is  crescent,  neurosurgery  flourishes, 
and  a  star  still  hangs  over  the  cradle  of  endocrinology.  .  .  .  Contributions  from 
other  fields  are  to  seek  from  psychology,  cultural  anthropology,  sociology  and 
philosophy  as  well  as  from  chemistry  and  physics  and  internal  medicine  tf)  resolve 
the  dichotomy  of  mind  and  body  left  us  by  Descrates." 

It  was  really  the  emphasis  on  the  whole  man  that  ultimately  helped  change 
the  attitude  of  the  physician,  anfl  especially  the  psychoanalytic  awareness  of  the 
meaningfulness  of  all  the  patient's  symptoms  no  matter  how  difficult  this  might 
be  to  accept  at  first  glance.  We  have  obviously  made  real  progress  toward  this 
goal. 

Gradually  the  psychiatrist  appearing  on  the  wards  is  coa.xing  the  doctor  out 
from  behind  his  white  coat  and  dangling  stethoscrtpe  to  take  a  look  at  a  man 
and  to  talk  with  him  and,  most  of  all  perhaps,  to  l^e  willing  to  listen  and  try 
to  understand. 

I  have  told  this  incident  to  a  generation  of  students  and  residents  but  I  hope 
it  will  bear  still  another  telling.  Patients  with  hyperthyroidism  were  tn^ated  at 
The  Mount  Sinai  Hospital  in  the  iy20's  by  a  method  de\-ised  l)y  Kess(>I  and 
Hyman  (3)  which  they  called,  euphemistically,  "skillful  neglect."  Despite  their 
awareness  that  emotional  factors  were  involved,  at  least  in  preci})itat inii  tlie  ill- 
ness, the  treatment  consisted  essentially  of  bed  rest,  warm  packs,  sedation  and 
frequent  feedings  of  food  with  high  caloric  value.  It  also  consisted,  ol)^•io^l^ly  and 
importantly,  of  making  the  patient  feel  "special,"  one  of  a  favoied  few,  the  object 
of  special  concern  on  the  part  of  the  nurses,  house  staff  and  paiticulaily  the 
"chief,"  the  professor,  if  you  will.  I  need  not  elaborate  the  psychological  factors 
involved  in  the  apparent  success  of  such  treatment  in  gratifying  every  infantile 
wish,  oral,  tactile,  narcissistic,  etc. 

One  day  a  patient  with  hyperthyroidism  was  admitted  to  the  Neurological 
Service  for  reasons  that  had  nothing  to  do  with  the  patient  or  her  illness.  At 
any  rate,  she  came  under  the  management  of  the  neurologist,  and  Obie  sort  of 
bootlegged  me  into  being  her  psychiatrist.  It  was  then  early  in  my  residency  in 
neurology,  and  my  psychiatric  education  had  been  limited  indeed.*  I  had  never 
even  taken  a  psychiatric  histoiy.  When  I  begged  Obie  to  tell  me  what  to  do, 
he  suggested  that  I  talk  to  the  patient  about  herself  and  listen  carefully  to  any- 
thing she  had  to  .say.  This  I  did  and  gradually  a  person  unfolded — hopes,  illu- 
sions, disappointments,  crises,  conflicts,  defenses  and  all — and  with  Obie's 

*  In  1920,  the  year  I  entered  the  College  of  Phy.sician,s  and  Surgeons,  the  entire  jjsychi- 
atric  instruction  consisted  of  one  hour  per  week  of  lectures  during  the  winter  session  of  the 
fourth  year. 
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gentle  proddiii";  and  sonic  wvy  haid  work.  I  gained  my  first  awareness  of  an 
entirely  new  dimension  in  the  relationship  of  doctor  and  patient. 

This  may  seem  ([uitc  trix  ial,  l)nt  it  is  just  this  shift  in  (-mjihasis,  in  values,  in 
tolerance  and  understanding,  that  I  think  is  so  fundamental.  Xo  longer  is  the 
doctor  limited  to  the  study  of  an  ill-functioning  oi-  diseased  organ;  no  longer 
need  he  he  exclusixcly  c<)nc(M-ned  with  the  mass,  the  specimen,  the  chemical 
calculation,  the  changes  in  electi'ical  conduct i\ity.  Xo  long(>r  need  the  main 
object  of  study  and  concei'ii  he  this  "interesting"  ma.ss  to  he  palpated  or  that 
"wondei-ful"  sound  on  the  inside  to  he  picked  up,  all  suhsecjuently  to  be  dis- 
cussed within  the  hearing  if  not  the  com])reliension  of  th(>  patient. 

( )ne  of  the  first  things  1  learned  fi'om  ( )bie  and  others  was  i-esi)ect  for  the  sick 
pei-son.  This  went  Ix'yond  sympathy  and  patience  and  beyond  (ie\-<)te(l  attention 
to  the  illness,  all  of  which  were  deeply  imbedded  in  the  philosophy  of  tlie  hospital. 
Respect  included  a  dilferent  dimension  of  undei'standing  the  worth  of  the  person 
and  the  meaning  to  him  of  his  sickness  and  all  the  experience's  associated  with 
his  t  I'eatnient . 

Talking  to  a  group  of  general  practitioners  ten  years  ago,  Rennie  recalled  that 
when  he  was  an  intei'ii  they  went  on  "grand  rounds"  and  wheeled  about  large 
ca-^es  of  autojjsy  material  kidneys,  lungs,  or  some  other  pathological  substances 
illust I'ating  what  the  i)atient  was  pi'esumably  s\iffering  fi'om  (4): 

"We  wheeled  these  out  before  the  patient,  and  we  discussed  in  front  of  him 
all  the  details  of  his  condition  in  a  con\(>i'sat ion  which  might  go  somewhat  like 
on(>  I  heard  a  week  ago  in  a  large  hospital  in  Xew  ^'ork  City.  .\.  se\-ente(>n-year-old 
boy  lay  in  his  bed,  and  about  twenty  doctors  wei-(>  grouped  around  him.  They 
discussed  the  pi'os  and  cons  of  what  the  pathology  in  his  abdomen  might  be. 
One  doctor  said,  'I  think  he  has  a  hypernephroma.'  Another  offered  his  tentati\'e 
diagnosis,  and  a  thiid  said,  'Why  he's  exactly  like  that  patient  we  had  on  the 
thiid  flooi-  a  couple  of  months  ago.'  Someone  asked,  'What  happened  to  him?' 
'Oh,  he  died.  He  died  last  week.'  .\  fifth  doctor  said,  'Have  we  any  slides  of  this 
thing?'  Whereupon  anothei-  doctor  said,  'Of  course  we  ha\'en't  any  slides;  the 
patient  is  still  living.'  Then  the  doctor  who  had  asked  about  the  slides  said, 
'Well,  we'll  pi-obably  get  them  in  a  couple  of  months  from  now.'  And  the  seven- 
teen-y(>ai'-ol(l  patient  lay  in  bed  listening  to  this  conxcrsation." 

This  attitude  toward  the  patients,  especially  as  seen  on  rounds,  was  one  of 
the  most  disturl)ing  things  to  me.  Xot  only  did  it  se(>m  that  no  thought  was 
gi\-en  to  how  such  rounds  might  be  used  positively  in  the  management  of  the 
patients;  they  were  often  highly  destructive  and  paradoxically,  the  perpetrators 
wei-e  essentially  kind  and  devoted  men. 

It  is  my  impression  that  the  presence  of  the  psychiatrist  and  his  active  par- 
tici])ation,  both  as  consultant  and  member  of  the  team  on  a  gixcn  sei\  ice,  medi- 
cal or  surgical,  haw  made  foi-  considerable  improvement  in  the  managenient  of 
rounds,  ("specially  in  the  axoidance  of  the  shocking  and  demoralizing  bedside 
discussions  of  the  patient.  IIowe\er,  a  recently  published  and  highly  illuminat- 
ing study  by  Kaufman,  hran/blau  and  Kairys  (o)  at  The  Mount  Sinai  Hospital 
suggests  that  the  wish  may  be,  at  least  in  pai't,  responsible  for  this  impression. 
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Althovish  the  study  had  a  much  widci-  scope  than  this  particuhir  aspect  of  hos- 
pital cai-e,  some  of  the  reported  incidents,  such  as  the  discussion  of  a  {)atient's 
terminal  illness  in  her  presence,  indeed  seem  to  turn  hack  the  clock. 

The  psychiati'ist  can  do  nnich  to  ini])l(>men1  this  study's  emphasis  on  "the 
need  for  respect  for  the  patient's  person  and  pi-i\acv,"  which  is  indeed  a  major 
premise  of  psychiatry  itself.  The  psychiatiist  knows  and  can  teach  his  colleagues 
such  things  as  the  meaning  of  the  authoritarian  lole  played  hy  the  "big  doctor, 
the  chief";  can  demonstrate  that  even  the  patient  who  seems  most  \vith(h'awn 
and  too  sick  to  understand,  does  hear  and  must  luminate  on  the  meaning  of  the 
half-understood  and  barely  perceived  comment ;  and  can  try  to  make  clear  to 
his  colleagues  the  influence  of  all  such  emotional  stresses  on  a  patient's  illness 
and  recovery. 

One  of  the  inevitable  by-products  of  this  new  interest  in  the  patient  as  a  per- 
son is  the  increased  readiness  of  the  hospital  staff  to  ol)ser\-e  and  respond  to 
deviations  in  the  pati(>nt's  behavioi'.  This  is  truv  for  doctors — especially  the 
interns  and  residents — nurses,  social  woi'kers,  and  occupational  therapists, 
among  others.  Although  he  is  generally  asked  to  see  a  patient,  as  consultant,  by 
the  physician  in  charge,  it  is  not  at  all  rare  these  days  foi-  a  nurse  who  has  ol)- 
served  some  bizarre  piece  of  behavior  in  a  patient  oi'  t)een  made  paity  to  some 
anxiety-producing  confidence  to  ask  through  the  aj^propriate  chamiels  that  a 
psychiatrist  be  called  in  consultation. 

More  importantly,  a  growing  l)ond  of  useful  and  skilled  collaboration  has 
de\'elo]:)ed  Ix'tween  the  social  sei-\'ice  and  psychiatric  departments  as  th(>v  have, 
in  a  sense,  grown  up  togetliei-.  Although  this  is  not  the  place  to  discuss  it,  the 
interaction  between  the  social  eni])hasis  of  cas(>  work  and  the  dynamic  (psycho- 
analytic) insights  of  ))sychiatry  has  many  fascinating  and  significant  I'amifica- 
tions.  Sufhce  it  to  say  here  that  each  has  contributed  to  the  other,  formally  and 
informally.  Today  social  work  has  its  own  higlily  developed  therapeutic  arma- 
mentarium in  which,  when  indicated,  it  may  judiciously  us(>  psychiati'ic  consulta- 
tion. Similarly,  psychiatry  has  learned  to  make  effective  use  of  the  skills  of  case 
work  in  what  has  become,  in  and  out  of  the  traditional  clinical  team  ai)proach, 
a  most  fruitful  and  happy  collaboration. 

The  psychiatrist  teaches  as  he  goes,  literally  as  well  as  figuratively.  Of  all  the 
teaching  tools  1  know,  none  is  more  effective  than  discussion  liy  the  psychiatric 
consultant  of  a  patient  or  group  of  patients  on  the  ward  or  in  a  clinic  with  those 
directly  responsible  for  the  actual  care  of  patients.  1  have  never  ceased  to  delight 
in  the  interchange  among  nurse,  social  worker,  resident  and  psychiatiist  in  the 
informal  atmosphere  of  the  day  room,  and  its  educational  potential.  ( )f  course, 
I  do  not  mean  to  imply  that  the  tremendous  advances  in  these  i)i'ofessions  luive 
resulted  from  such  informal  infiltration  of  psychiatric  ideas  alone,  but  they  ha\-e 
helped,  I  think,  more  than  is  generally  recognized. 

One  of  the  chief  beneficiaries  of  the  educational  role  inherent  in  psychiatric 
consultation  in  a  general  hospital  has  been  the  psychiatrist  himself.  When  the 
psychiatrist  emerged  from  the  psychiatric  hospital  where  his  work  had  been 
restricted  to  the  care  of  the  mentally  ill,  and  began  to  work  actively  with  this 
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group  of  general  medical  and  surgical  patients,  he  added  a  whole  new  dimension 
to  his  work  and  an  opportunity  for  a  type  of  experience  he  had  previously  been 
denied.  This  taught  him  a  very  different  approach  to  illness  and  afforded  new 
and  startling  illustrations  of  his  developing  psychodynamic  formulations.  Out 
of  this,  indeed,  grew  a  whole  new  branch  of  psychiatric  practice,  psychosomatic 
medicine,  liideed,  as  we  are  only  now  beginning  to  realize,  we  went  too  far  in  this 
(luasi-specialization  and  corrective  insights  are  already  being  applied. 

Most  of  all,  psychiatry  can  give  the  doctor  the  tools  to  understand  the  person 
and  to  learn  the  meaning  of  the  symptoms  and  the  illness.  Xo  doctor  thus  armed 
can  ever  again  neglect  the  patient  in  his  human  aspects  or  slight  the  dignity  of 
his  human  needs  and  wants.  "In  their  simplest  form  the  ingredients  of  dynamic 
understanding  and  relationship  can  be  reduced  to  the  words  respect  and  affection. 
If  you  like  an  individual  for  himself,  you  can  disappi-o\'e  of  something  he  does 
while  continuing  to  like  him;  if  you  respect  him  as  a  human  being,  you  assume 
his  right  to  think  and  feel  as  he  does  and  to  be  the  kind  of  person  he  is"  (6). 
Assuming  this,  the  doctoi-  who  wishes  to  treat  a  patient  must  try  to  understand 
how  and  why  he  thinks  and  feels  as  he  does,  insofar  as  his  feelings  affect  and  are 
in  tuin  affected  by  the  illness  which  brings  him  to  the  doctor.  I  would  only  like 
to  repeat  that  1  l)(>lieve  this  may  in  the  end  prove  to  have  been  the  psychiatrist's 
gi'eatest  contiibution  to  medical  care  in  the  general  hospital. 
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MANY  CANCERS  ARE  CURABLE  . . .  NOW.  These  are 
words  of  hope  for  the  thousands  of  cancer  patients  who  see 
their  physicians  in  time. 

Tremendous  gains  can  be  made . . .  now ...  in  three  of  the  most 
common  cancer  sites :  breast,  cervix,  rectum.  The  annual  health 
checkup  can  often  detect  early  cancers  in  these  sites  at  a  time 
when  presenthj  available  methods  of  treatment  can  effect  many 
more  cures  than  are  being  achieved  today. 

The  American  Cancer  Society,  therefore,  in  its  broad  public 
education  program,  emphasizes  the  importance  of  annual 
physical  examinations  for  all  adults. 

Together  an  alerted  public  and  the  medical  profession  can  win 
a  major  victory  over  cancer . . .  now. 

AMERICAN  CANCER  SOCIETY 


GASTRIC  ULCER  DP]\  ELOPIXC;  A1-T1<:R  ESOPHAGECTOMY  FOR 
CARCIXO^TA 


(;ILBI;HT  WILDSTHIX,  M.D.,  and  ivax  d.  bakoxofskv,  m.d. 

Nap  York,  X.  Y. 

The  prolilem  of  a  f;asti-ic  iilcci-  d(>\'(>l()piii<2;  in  the  residual  stomach  of  patients 
who  ha\-('  uiidei'jioiic  csophafiicctoniy  or  esopliaj^ogastrcctoniy  for  carcinoma  of 
the  esopha«;us  or  cai'dia,  r('spf'cti\-cly,  may  he  a  difficult  one  to  resolve.  The 
difiic'ilty  hecomes  compounded  if  the  inter\-al  Ix'tweeii  the  detection  of  the  ulcer 
and  the  pi'ex'ious  surgery  is  a  number  of  yeai's.  Pre\-ious  publications  ha\'e  sug- 
gested benign  gastric  ulcer  as  a  conunoii  cause  of  the  I'oentgenogi'aphic  deformity 
in  these  cas(>s.  Xe\'ertheless,  such  IxMiignancy  is  not  always  the  case. 

The  purpose  of  tlie  pi'(>sent  papei'  is  to  emphasize  aiKjther  mechanism  involved 
in  the  development  of  gastric  ulcers  in  such  patients. 

CASE  REPORTS 

Case  1 

(P.  M.,  *  105724).  This  was  the  first  admission  to  The  Mount  Sinai  Hospital  of  this  62 
year  ohl  white  niah'  who  ]ire,-<ente(l  himself  with  melena  of  five  days  duration  in  Deeemher 
of  1958. 

In  Decemhei-  I'.loo,  the  patient  had  ;ui  esophafi;o^ast  reet  om>-  ])erformed  at  another  hos- 
pital for  adenocarcinoma  of  the  caidia  and  lowci-  eii<l  of  tlie  esophagus  with  no  in\'olvc>d 
lymph  nodes  in  the  icsected  specimen.  l'\loroplast  \-  or  s^i-'^' i'"ent  erost  omy  was  not  done. 
The  i)atient  was  pel  io(hcall\-  followed  wit  li  barium  series  at  the  other  institution.  Tlie  last 
study  had  lieen  done  in  .iaiiuarx-  l!(oS,  and  was  i-eported  as  showing  no  (diaiiges  from  the 
|)revious  post  o]ieial  ive  examination,  with  no  evid(>nce  of  recurrent  disease. 

Since  siii-fierw  the  patient  had  intermittent  mihl  l(>ft  upper  ((uadrant  and  lower  hd't  chest 
l)ain.  in  the  previous  five  or  si.x  months  there  had  lieen  rihhoiidike  stools,  with  increasing 
const i])ati(jii.  Five  da>  s  prior  to  admission,  for  t  he  first  t  ime,  t  he  ])at  lent  not  ed  t  he  onset  of 
melena.  The  remainder  of  the  histor\-  was  non-coiit  rihiit  or,\-,  although  it  was  noted  that  the 
])af  ient 's  mother  died  at  t  he  age  of  52  of  carcinoma  of  the  st  oina(di . 

Physical  examination  revealed  no  significant  aliiiorinalit  ies.  There  was  a  left  thoraco- 
abdominal incision,  well  healed,  with  the  posterior  part  of  the  left  eight  li  rib  absent .  Breath 
sounds  were  diminished  over  the  left  base  jjost eriorly.  The  heart  was  normal.  .Vbdominal 
and  rect  al  examinat  i<ui  were  iiegat  i  ve  as  w  as  t  he  remainder  of  t  he  ph>  sical  examinat  ion . 

Laborator\-  dal  a  iiududed  hemoglobin  of  11.1  grains  \ivv  cent  ,  hematocrit  of  p(>r  cent 
and  white  couiil  of  7(i(IO  cells  per  cubic  millimeter  with  a  normal  differential  except  for  10 
per  cent  eosinophils,  (  uiaiac  studies  of  the  stool  were  4  ])lus  on  twii  occasions  and  2  jjlus  on 
one  occasion.  (  last  l  ii'  .-mal^  sis  revealed  10  units  of  total  acid  aiul  no  free  acitl  in  a  fasting 
specimen.  Fifteen  minutes  after  histamine,  the  acidify  rose  to  90  units  total  and  75  units 
free.  Barium  enema  was  negative. 

A  barium  examination  of  the  stomach  and  duodenum  was  reported  ,as  showing  no  delay 
at  the  esophagogastric  anastomosis.  The  intrathoracic  portion  of  the  stoma(di  showed  re- 
tained secretions  and  a  co.arse  mucosa,  but  api>eared  to  be  distensible.  In  the  mid  portion 
of  the  stomach,  at  the  level  of  the  diaphragmatic  hiatus,  there  was  a  smooth,  well  defined 
ulceration  jiroject  ing  out  side  t  he  expected  contour  of  the  stomach  and  in(\isiiring  about  1 '  2 
centimeters  in  diameter  on  the  l(>sser  curvature  portion  of  the  stomaidi.  The  stomach  in 
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Fig.  1.  Barium  inc;il  slmw  -  nu  di'l.i  \  t  u  t  lie  of  hai  iuin  into  t  he  t  h  )r;u'ic  port  ion  of 

the  stomach  wliich  is  liisi  cikIimI  with  aii'  ami  sec  icl  ions ,  liariiiin  passed  freely-  through  t  he 
hiatus,  l)ut  till'  stoiua.ch  is  uaiidwcd  a.l  this  h'vci  and  a  (Hsci'ctc  smooth  uh'cr 
crater  is  evident  (arrow  l.  This  has  t  lie  appearance  of  a.  i)eiiifin  ulcer.  The  remainder  of  the 
stomacdi  does  not  ;i,pi)ear  reiiiarkalile. 

this  region  was  marke(ll\-  narrowed,  presumal)l\'  because  of  diaphraKuiat  ic  const  ri('t  ion . 
This  narrowed  area  did  not  chany;e  in  size  and  there  was  no  evidenc(>  of  any  iinidit\-  in  this 
region  (Figure  1).  The  infradiaplnaKmal  ic  portion  of  the  stomach  ;ippe,-ired  to  lie  norm.al. 
The  radiological  impression  \\  as  t  liat  of  a  lienign  ulcer.  Chest  film  was  noiicont riluit ory  and 
fluorosccipy  r<>\-ealed  no  mot  ion  <if  t  he  left  hemidiaphragm. 

Ksophagoscop)  revealeil  tli.at  t  lie  .anastomosis  was  at  2!t'2  centimeters  from  the  iticisors, 
was  patent  and  that  the  mucosa  it]  this  area  was  smooth.  The  stomach  showed  full  rilgae. 
No  ulcerations  or  masses  were  seen  to  a  distance  of  45  centimeters  from  t  he  incisors.  15iops\ 
of  the  fullest  ruga  was  reported  as  normal  gastric  mucosa.  Sigmoidoscopx'  also  was  per 
formed  and  was  negative  to  ten  inches  from  t  he  ,inal  verge. 

On  January  2,  1959,  an  ex])loratory  I  horaeo-.alidomiiial  laparotomy  was  performed.  At 
opertit ion,  there  was  ext  ensi ve  inlilt  rat  i(Ui  of  I  he  st  om;i(di  w  all  in  circular  fashion,  by  t  umor. 
all  along  the  lesser  curvature.  The  stomach  was  fixed  post  erioil  \-  with  tumor  extending 
posteriorl\-,  invading  the  diaphragm  and  retroperitoneal  stiiiclures  and  causing  a  markeil 
narrowing  at  the  level  of  the  diaphragmatic  insertion.  Peritoneal  implants  \\(>re  found. 
Bio|jsy  of  the  gastric  wall  was  reported  as  showing  a  segment  of  smooth  muscle  inhltrated 
with  iinditTerentiated  carcinoma,  with  some  signet  ring  cells.  Biopsy  of  the  diaphrtigm 
showed  a  few  foci  of  metastatic  unditferentiated  carcinoma. 
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Postoperatively,  the  course  was  uiieveiitf\il  and  the  patient  was  discharged  to  be  fol- 
lowed in  the  ( )ut  Patient  ("linic. 

Case  2 

(G.  B.,  59947).  This  68  year  old  white  female  was  admitted  for  the  second  time  to  The 
Mount  Sinai  Hospital  in  February  1959,  becavise  of  weakness,  dyspnea  and  pallor  of  several 
weeks  duration. 

Her  first  admission  to  this  Hospital  was  in  Jaiuiary  of  1956,  with  a  si.\  months"  history  of 
dysphagia  and  weight  loss. 

A  squamous  cell  carcinoma  of  the  esophagus  was  found  22  centimeters  from  the  incisors 
and  on  February  7,  1956,  the  patient  underwent  esophagectomy  with  supra-aortic  esophago- 
gastrostomy,  with  no  dr.iinage  procedure.  There  were  no  involved  lymph  nodes.  The  post- 
operative course  was  uneventful. 

The  patient  was  clinically  well  until  October  of  1958,  32  months  after  operation,  when  she 


Fi(i.  2.  Barium  meal  exaniination  shows  the  dilated  sui)radiaphragmatic  portion  of  the 
stomach,  which  contains  consideiable  secretions  or  i-etaincd  food.  Barium,  however, 
l}roinpt!.\-  entered  the  iiit radi.-iplii'aKm.-it ic  part  of  the  stomach  through  the  hiatus  of  the 
diaptuafim.  On  the  postenoi-  wall  of  the  stomach  (arrow!  there  is  a  hemispheiicai  filling 
defect  n.arrowing  the  AP  diameter  of  the  lumen  of  the  stomach.  Within  the  defect,  thei-e  is  a 
huge  irrcguhir  ulceration.  The  distal  jjart  of  the  stomach  does  not  appear  to  be  involved  and 
bai  iinn  left  t  he  stomach  promptly. 
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developed  hoarseness.  Indirect  laryngoscopy  revealed  abductor  paralysis  of  the  right  vocal 
cord.  The  patient  received  radiotherapy  to  the  mediastinum  with  only  slight  improvement 
in  the  hoarseness.  In  January  of  1959,  a  hemoglobin  of  9  grams  per  cent  was  noted.  This  was 
treated  with  oral  iron.  In  the  three  weeks  prior  to  her  present  admission,  increasing  pallor, 
weakness,  dyspnea  and  a  ten  pound  weight  loss  were  noticed  by  the  patient.  The  remainder 
of  the  history  was  noncontributory. 

On  physical  examination  pallor  was  found,  and  a  grade  3  systolic  murmur  at  the  base  and 
apex,  transmitted  widely.  The  liver  edge  was  felt  three  finger  breadths  below  the  right  costal 
margin  and  was  sharp,  firm  and  non-tender.  There  were  no  other  unusual  abdominal  find- 
ings. Rectal  examination  revealed  grey  stool  that  gave  a  4  plus  guaiac  reaction. 

Hemoglobin  was  5  grams  per  cent,  hematocrit  15  per  cent  and  the  white  count  3250  cells 
per  cubic  millimeter  with  a  normal  differential.  Examination  of  the  bone  marrow  showed 
erythroid  hyperplasia  with  eosinophilia.  On  four  occasions,  stool  guaiacs  were  4  plus.  Gas- 
tric aspiration  yielded  dark  brown  fluid  that  gave  a  4  plus  guaiac  reaction.  Free  acid  was 
present  in  the  gastric  aspirate  only  one  hour  after  the  injection  of  histamine. 

A  gastrointestinal  series  revealed  the  anastomosis  to  be  intact.  In  the  distal  stomach, 
beginning  just  about  at  the  level  of  the  diaphragmatic  hiatus,  there  was  a  large  mass,  about 
6  centimeters  in  length,  on  the  posterior  wall.  Within  this  mass  was  a  large  irregular  crater. 
There  was  considerable  narrowing  and  rigidity  of  the  stomach  in  the  region  of  the  mass. 
The  distal  few  centimeters  of  the  stomach  did  not  appear  to  be  involved  (Figure  2). 

On  March  2,  1959,  an  exploratory  laparotomy  was  performed.  There  were  enlarged,  firm, 
perigastric,  peripancreatic,  celiac  and  mesenteric  nodes.  The  group  of  involved  celiac  nodes 
was  firmly  adherent  to  the  posterior  wall  of  the  stomach,  forming  a  large  mass  in  this  re- 
gion. Biopsy  of  an  involved  node  from  the  transverse  mesocolon  showed  metastatic  squa- 
mous cell  carcinoma. 

The  postoperative  course  was  uneventful  except  for  the  development  of  a  mild 
right  upper  lobe  pneumonitis  that  cleared  by  the  time  of  discharge. 

DISCUSSION 

In  the  first  case,  the  radiological  impression  was  that  of  a  benign  gastric  ulcer 
developing  three  years  after  esophagogastrectomy  for  adenocarcinoma  of  the 
cardia.  This  patient  had  no  free  acid  on  a  fasting  specimen  and  after  histamine 
stimulation,  the  free  acidity  rose  to  75  units.  Although  no  insulin  test  was  done, 
completeness  of  the  vagotomy  in  this  patient  is  evident  because  of  the  previous 
operative  procedure  of  resection  of  the  distal  esophagus  and  proximal  stomach. 

It  has  recently  been  pointed  out  that  benign  gastric  ulcer  may  be  a  compli- 
cation of  esophagogastric  anastomosis  with  resection  of  carcinoma  of  the  cardia 
or  of  the  esophagus  (1,  2).  Smith  (1)  reported  four  cases;  one  had  low  free  acid 
nocturnally  but  a  negative  insulin  te.st;  one  had  free  acid  only  after  histamine 
stimulation  (no  insulin  te.st  done);  and  two  had  no  secretory  studies  performed. 
One  of  the  latter  patients  had  only  a  lateral  esophagogastrostomy  performed 
without  resection  because  the  operative  impression  was  that  of  benign  stricture, 
although  the  autopsy  findings  showed  carcinoma  of  the  cardia.  Hence,  this 
patient  had  no  vagotomy.  In  these  cases  the  interval  of  time  between  operation 
and  onset  of  ulcer  symptoms  was  from  one  to  three  years.  In  two  of  the  cases 
the  patient  died  of  massive  gastrointestinal  hemorrhage  and  autop.sy  showed 
benign  gastric  ulcers.  In  one  case,  the  ulcer  was  surgically  removed  and  proved 
to  be  histologically  benign  and  in  the  fourth  case  benignity  was  assumed  since 
after  gastroenterostomy  the  patients  symptoms  and  x-ray  evidence  of  the  ulcer 
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disappeared.  Smith  proposed  that  these  ulcers  are  secondary  to  gastric  retention, 
although  only  one  of  his  cases  showed  definite  x-ray  evidence  of  this,  and  he 
recommended  that  gastroenterostomy  or  pyloroplasty  should  accompany  the 
original  resection. 

Other  cases  of  l)enign  peptic  ulceration  of  the  stomach  after  esophagogas- 
trectomy  or  after  esophagectomy  have  been  reported  (3,  4).  Dreiling  (5),  however, 
studied  eight  jxitieiits  who  had  an  esophagogastrectomy  for  carcinoma  of  the 
cardia  or  of  the  lowci-  esophagus  and  found  that  only  one  had  persistent  gastric 
acid  secretion  postoperatix'ely.  As  he  points  out,  in  this  age  group  and  in  patients 
having  gastric  cancers,  the  incidence  of  those  patients  with  persistent  gastric  acid 
secretion  will  be  low. 

In  our  second  case,  the  lesion  was  radiologically  an  obvious  ulcerating  carci- 
noma. However,  the  question  of  whether  such  a  lesion  represents  a  new  primary 
growth  or  a  metastatic  lesion  is  a  \-ery  real  one.  That  carcinomas  of  the  esophagus 
(6-8)  or  gastric  cardia  (9,  10)  can  metastasize  to  the  distal  stomach  has  l)een 
known  for  iiiaiiv  yeais.  I'oi'  esophageal  le.sions,  Palmer  (11)  states  15  per  cent  of 
autopsied  cases  showed  in\  asion  of  the  stomach.  It  has  been  shown,  also,  that  in 
cases  of  primary  carcinoma  of  the  esophagus,  apparently  discrete  ulceration  of 
the  stomach  is  due  usually  to  outcrops  from  metastatically  permeated  sub- 
mucous or  subserous  lymphatics  (12-1(5)  and  similar  metastatic  ulcerations  may 
occur  in  ca.ses  of  jMimary  carcinoma  of  the  stomach  (17).  Borrmann  (15)  has 
also  shown  that  secondary  in\asioii  of  the  stomach  from  meta.stases  to  sur- 
rounding lymph  nodes  may  simulate  the  apiK'araiice  of  an  independent  primary 
gasti'ic  lesion. 

Oui'  first  case  may  re])i-eseiit  nuicosal  ulcei'atioii  of  metastatic  subserous  or 
subnuicous  tumor,  or  may  represent  secondaiy  in\asi()n  from  suriounding 
metastatic  lymph  nodes.  The  second  case  undoubtedly  represents  the  latter. 

SUMMARY 

Two  cases  are  reported  of  gasti'ic  ulcer  occurring  three  years  after  esophago- 
gastrectomy and  es(>i)hagectomy,  with  esophagogastric  anastomoses,  for  carci- 
noma of  the  gastiic  cardia  and  the  middle  third  of  the  esophagus,  respectively. 
In  the  (irst  case,  the  lesion  appeared  radiologically  benign;  in  the  second  case,  the 
l(>si()ii  appeal  ed  malignant  on  x-ray.  At  surgical  exploration  both  cases  were  found 
to  ha\('  ulcerating  metastatic  lesions. 

The  (juestion  of  benign  gastric  ulcer  following  esophagogastrectomy  or  esopha- 
gectomy is  discussed.  It  is  emphasized  that  the  gastric  ulcer  may  arise  from 
surrounding,  infiltrating  metastatic  lymph  nodes  or  from  ulcerating  subnuicous 
or  .subserous  lymphatic  spread  of  the  primary  tumor. 
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THE  ESOPHAGOGASTRIC  CLOSING  MECHANISM 


Role  of  the  Abdominal  Esophagus 

BERNARD  S.  WOLF,  M.D. 
Neiv  York.  N.  Y. 

In  a  previous  report  (1),  the  roentgen  features  of  the  gastroesophageal  segment 
or  vestibule  and  the  sphincteric  nature  of  this  region  were  described.  Intraluminal 
esophageal  pressure  studies  (2-6)  also  demonstrate  the  existence  of  a  high 
pressure  zone  in  the  terminal  2  or  3  cm  of  the  esophagus  to  which  the  term 
gastroesophageal  sphincter  has  been  applied.  These  studies  indicate,  however, 
that  this  area  is  not  a  very  potent  sphincter.  The  pressure  that  it  can  resist 
varies  from  about  6  to  16  cm  of  water.  In  contrast,  in  normal  individuals,  the 
intra-abdominal  pressure  can  be  increased  to  100  cm  of  water  before  reflux  of 
gastric  contents  into  the  esophagus  will  occur  (7,  8).  It  is  therefore  clear  that  the 
closing  mechanism  in  the  esophagogastric  region  must  include  other  more 
powerful  factors. 

The  suggestion  that  a  discrete  mucosal  valve  exists  at  the  cardia  has  received 
little  support.  In  a  detailed  investigation  of  the  rugal  pattern  at  the  cardia, 
Botha  (9)  has  demonstrated  that  the  rugae  in  the  region  of  the  cardia  normally- 
are  in  close  apposition  and  form  a  star-shaped  or  crescentic  configuration.  It  is 
not  the  claim  of  this  author  that  these  rugae  overlap  each  other  in  such  a  fashion 
as  to  create  a  valve  but  rather  that  they  form  an  interdigitating  arrangement 
which  can  serve  to  make  closure  complete  and  watertight.  These  interdigitating 
folds  at  the  cardia  have  been  referred  to  as  the  gastric  rosette.  In  the  human, 
however,  there  is  no  evidence  that  this  rosette  actually  protrudes  any  considerable 
distance  into  the  lumen  of  the  stomach  at  any  phase  of  deglutition.  The  term 
rosette  is  more  applicable  to  the  appearance  seen  on  esophagoscopy  when  a  point 
2  or  3  cm  from  the  esophagogastric  mucosal  junction  is  reached.  At  this  site,  the 
further  entrance  of  air  under  atmospheric  pressure  does  not  occur  because  of 
persistent  closure;  the  redundant  mucosal  folds  protrude  into  the  lumen  above. 
There  is  no  change  in  the  appearance  of  either  the  esophageal  or  gastric  rosette 
with  phase  of  respiration.  In  its  closed  state,  therefore,  the  terminal  2  to  3  cm 
of  the  esophagus,  to  the  cardia,  are  filled  by  apposed  mucosal  folds  and  the 
entire  region  might  be  referred  to  as  the  rosette  canal  (Fig.  1).  This  region  corre- 
sponds to  the  sphincteric  area  of  the  terminal  esophagus  and  the  persistent  closure 
evident  on  esophagoscopy  appears  to  be  evidence  of  this  phenomenon.  The 
distal  portion  of  this  canal  consists  of  the  abdominal  part  of  the  esophagus.  In 
view  of  the  fact  that  these  folds  are  so  closely  apposed  to  each  other,  it  is  some- 
what surprising  that  more  emphasis  has  not  been  placed  on  the  adhesive  or 
cohesi\  e  forces  l)etween  them  as  part  of  the  mechanism  maintaining  esophago- 
gastric closure.  It  is  conceivable  that  the  interfacial  tension  that  must  be  over- 
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Fig.  1.  The  "rosette  canal".  In  the  resting  state,  the  terminal  portion  of  the  esophagus 
and  the  cardia  are  closed  by  intrinsic  sphincteric  action  of  this  area.  The  mucosal  folds  are 
closely  apposed  and  squeezed  proximally  to  form  the  esophageal  rosette.  The  rugae  at  the 
cardia  form  the  "gastric  rosette".  On  esophagoseopy,  this  canal  fails  to  open  under  the 
pressure  of  atmospheric  air  introduced  through  the  tube  but  is  easily  entered  by  manual 
pressure  on  the  esophagoscope  applied  to  the  center  of  the  rosette.  The  gastric  rosette  is 
difficult  to  identify  from  the  gastric  side  and  also  does  not  change  in  appearance  with  res- 
piration. The  rosette  canal  corresponds  to  the  sphincteric  portion  of  the  esophagus;  its 
distal  part  is  the  abdominal  esophagus. 

come  before  this  segment  can  be  opened  could  be  quite  large.  A  film  of  water, 
for  example,  is  said  to  be  capable  of  withstanding  a  pull  of  3,600  mm  of  mercury 
per  square  centimeter  (10).  A  feature  of  this  type  of  closing  mechanism  would  be 
an  apparent  valvular  action  in  the  sense  that,  when  the  surfaces  do  separate,  the 
total  pressure  is  abruptly  applied  intraluminally  and  the  area  will  distend 
promptly.  In  order  for  this  segment  to  open,  from  either  side,  the  force  must  be 
applied  exactly  in  its  center.  A  funnel-shaped  arrangement  into  the  center  of  the 
rosette  is  a  physiological  feature  at  the  proximal  end,  that  is,  during  di-stension 
of  the  esophagus.  Under  normal  circumstances,  no  such  tunneling  entrance  to 
the  rosette  canal  is  present  on  the  gastric  side.  It  is  worthy  of  note  in  this  con- 
nection that,  as  the  stomach  fills,  the  region  of  the  cardia  and  adjacent  lesser 
curvature  are  not  stretched  to  any  significant  degree.  Moreover,  there  is  no 
remarkable  increase  in  intraluminal  gastric  pressure  until  distension  becomes 
excessive.  During  gastric  filling,  therefore,  the  apposition  of  the  rugae  in  the 
region  of  the  cardia  is  not  greatly  disturbed. 

It  is  likely  that,  if  the  mucosal  folds  in  the  rosette  canal  were  covered  with  a 
simple  film  of  water,  the  interfacial  tension  would  be  excessive  for  the  physi- 
ological responses  required.  The  mucous  secretions  of  the  cardiac  glands  in  this 
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region  are  presumably  adapted  to  produce  a  more  suitable  surface  film.  It  is 
likely  therefore  that  the  interfacial  tension  which  must  be  overcome  during 
opening  of  this  segment  is  (juantitatively  not  much  greater  than  the  intraluminal 
pressure  created  during  closure  by  intrinsic  sphincteric  contraction.  It  is  of 
interest  that  the  upper  end  of  the  esophagus,  closed  by  the  cricopharyngeal 
sphincter,  contains  similar  "cardiac"  glands. 

Another  type  of  valvular  mechanism,  that  is,  the  production  of  a  flap  valve 
as  a  result  of  the  acute  angle  or  incisuni  ix'twccn  the  abdominal  esophagus  and 
the  fundus  of  the  stomach  has  also  been  described  as  of  great  significance  in  the 
closing  mechanism  (8).  On  the  other  hand,  it  is  clear  that  the  acuteness  of  this 
angle  is  not  directly  related  to  the  presence  or  absence  of  reflux  (11).  The  role  of 
the  iiicisura  as  an  isolated  factor  is  theicfore  difiicult  to  evaluate  and  the  de- 
scription of  flap  valve  action  is  not  entirely  satisfactory.  It  may  be  that  the  effect 
of  this  angle  is  related  to  the  efficiency  of  application  of  an  iiiti  agastric  distending 
force  to  the  center  of  the  rosette  canal.  It  should  also  be  noted  that  a  deep 
incisura  is  associated  with  a  i'elati\-ely  long  al)(lominal  course  of  the  terminal 
esophagus.  The  possil)le  inipoilance  of  this  featur(>  is  describetl  below. 

Since  intrinsic  anatomical  or  physiological  features  do  not  ai)pear  to  explain 
entirely  the  closing  mechanism  in  th(>  esophagogastric  region,  an  extrinsic 
"diaphragmatic  factor"  presumably  related  to  the  "pinchcock  action  of  the 
diaphragm"  has  been  postulated.  It  is  the  thesis  of  this  report  that  such  a  factor 
can  be  found  in  the  hydrostatic  featur(>s  of  this  area  if  proper  considei'ation  is 
given  to  the  abdominal  poilioii  of  the  esophagus.  While  there  has  l)een  contro- 
versy as  to  the  existence  of  any  portion  of  the  esophagus  below  the  hiatus,  there 
seems  to  be  little  question  at  picsent  troin  studic^s  with  opa(|ue  markers  and 
intraluminal  pressur(>  recordings  that  tlic  terminal  esophagus  o\er  a  distance  of 
1  to  3  cm  is  within  the  high  pressmv  abdominal  compartment  rather  than  in 
the  thorax.  It  is  difficult  to  pro\e  that  the  point  of  respiratoiy  re\-ersal  clearly 
seen  on  pressure  curves  corresponds  exactly  to  the  musculai-  margins  of  the  hiatus 
since  normally  these  may  be  rolled  downwai'd  in  a  funnel  ari'angement  around 
the  terminal  eso]ihagus.  from  a  functional  point  of  \iew,  this  is  of  no  great 
importance.  The  fascial  prolongations  fidui  the  muscle  margins  to  the  esophagus 
and  stomach  are  multiple  but  the  sti'ongest  of  these  ap])eai's  to  be  the  uppermost, 
attached  not  at  the  esophagogastric  junction  but  2  to  )!  cm  aboxc  this  level.  This 
superioi-  layei-  of  the  hiatal  fascia  has  be(>n  i-eferred  to  as  the  phrenico-esophageal 
membrane.  Studies  with  an  opa<iue  mark(>r  on  the  anterior  margin  of  the  hi- 
atus (12)  indicate  that  the  level  of  the  hiatus  is  considerably  al)o\-e  the  cardia 
and  is  often  at  oi-  ai)ove  the  level  of  the  top  of  the  fundus  of  tlw  -toniarh. 

The  hydrostatic  I'elation.^hips  re(|uired  to  initiate  and  maintain  a  flow  of 
fluid  through  the  abdominal  portion  of  the  esophagus  into  the  stomach  are 
indicated  in  diagrammatic  fashion  in  figui'e  2.  The  caliber  of  the  abdominal 
portion  of  the  esoi)hagus  is  determined  by  the  hydrostatic  pressui'e  within  it,  the 
circular  tension  in  its  walls  and  the  hydi'ostatic  pressure  outsiiie  of  it.  These 
factors  are  related  to  each  other  in  acc()i'dance  with  the  law  of  Laplace  as  applied 
to  a  c^dinder:  the  radius  is  eciual  to  the  tension  divided  by  the  difference  in 
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Fig.  2.  The  thoracic  portion  of  I  he  cso|ihatiMs  i  K  )  is  i  cprcscnt  cij  as  ciitci-iiifi;  (ho  stomach 
(S)  through  ashort  relatively  ii:iri-o\v  canal  Mhc  alidonnnal  esopliasns  I  within  (he  ahdonien 
(A).  The  miinerals  indicate  retjions  w  lieic  pics-iiii'-  arc  important  .  The  region  in<lica(ed  l)y 
5  refpi-s  to  the  compicssing  efTec(  on  (hi'  lumen  of  the  abdominal  esophagus  of  extrinsic 
int  I'a-ahdoniinal  pressure  plus  intrinsic  contraction  (nniscular  and  elastic)  of  its  walls.  In 
order  for  tlnid  in  the  thoracic  esophagus  (o  cn(ei-  (he  abdominal  esophagus,  the  pressure 
head  ( Pi  l  must  be  sufficient  to  create  a.  pressure  ( I'j )  in  t  he  abdominal  esoplianus  \\  hicdi  will 
exceed  the  cannpressin-i  picssure  (l'„).  liecause  of  the  spliinct  eiic  naJure  of  (he  abdominal 
esophagus,  (his  pressure  (|'_)  will  ordirrar-ily  (>\eee(l  the  |)r(>ssrrre  in  tire  sfoma.(di  (i'.il.  'I'he 
pressure  head  reiiiiircil  to  maiirtaiir  a  flow  of  llrrid  (hriiu^h  the  r'elati\-el\  rrarr-ow  abdominal 
esophagus  is  great(M-  th.air  the  pr-essur-e  i-e(|uiriMl  to  open  it  because  of  the  Herirorrlli  effect 
(see  text).  In  addition,  sinra'  the  .abdonrinal  (amtents  .arc  esserrtially  irot  compr-essible ,  fluid 
cannot  entei'  the  abdomerr  unless  (  he  volume  (jf  (  he  abdomen  (  \'\ )  as  w  ell  as  of  (  he  s(omach 
is  jiermitted  to  increase.  If  tliis  does  not  occur-,  as  soon  as  a  small  amourrt  of  Ihrid  etrters  the 
stomaidi,  irr(  r  a-abdominal  pr  essure  around  the  alidominal  esophagits  will  rise  abnrpt  l\- and 
collapse  its  lumen. 


pressure  (13)  (Fig.  3).  This  difference  in  pressure  between  extrinsic  and  intra- 
luminal pressures  is  referred  to  as  the  tnnismiiral  pressure.  The  letiuireinent 
that  the  volume  of  the  abdomen  (as  well  as  the  volume  of  the  .stomach)  l)e 
increased  by  relaxation  of  its  walls  is  easily  overlooked.  Unless  this  occurs, 
extrinsic  pressure  would  prevent  the  entrance  of  any  fluid  into  the  alxloiiien 
sincej  in  the  physiological  range,  the  abdominal  contents  including  the  gas  in 
the  gastrointestinal  tract  are  essentially  not  compressible.   Under  unusual 
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Fig.  3.  Graphic  representation  of  "filling  curves"  of  the  tubular  esophagus  and  the 
vestibule  or  sphincteric  zone.  On  the  basis  of  a  cylindrical  configuration,  the  slope  of  the 
line  joining  any  point  to  the  origin  is  equal  to  the  difference  between  the  intraluminal  and 
extrinsic  pressures  (law  of  Laplace)  (13).  If  this  transmural  pressure  difference  were  the 
same  in  the  tubular  esophagus  and  the  vestibule  (Pi),  the  radius  of  the  tubular  esophagus 
would  equal  ri  and  of  the  vestibule  r2.  If  pressure  in  the  tubular  esophagus  were  reduced,  a 
point  is  reached,  (b),  at  which  the  increasing  active  muscular  contraction  of  the  wall  cannot 
be  counterbalanced  by  the  decreasing  elastic  tension  and,  as  a  result,  the  lumen  collapses 
completely  (dashed  line).  Tension  in  the  wall  is  then  represented  by  ordinate  [2].  The  pres- 
sure at  which  this  occurs  has  been  referred  to  as  the  "critical  closing  pressure"  (13)  and  the 
corresponding  radius  represents  a  minimum  diameter  of  the  (fluid-filled)  lumen.  The  sphinc- 
teric nature  of  the  vestibule  is  indicated  by  a  higher  resting  tone  [1|  than  would  be  expected 
from  the  continuation  of  the  filling  curve  [3|.  Putting  this  in  words,  the  critical  closing  or 
opening  pressure  (P)  of  the  vestibule  is  groaler  than  it  is  for  the  tubular  esophagus  (Pi). 
Once  opened,  liowever,  for  a  given  f  ransniural  pressure,  the  radius  of  the  vestibule  is  greater 
than  the  remainder  of  the  esophagus.  This  is  of  s])ecial  impoi  tance  in  the  abdominal  esopha- 
gus since  a  larger  channel  can  be  maintained  with  a  given  intraluminal  pressure  (above  the 
opening  pressure)  despite  the  higher  intra-abdominal  pressure. 

circumstances,  a  strong  peristaltic  contraction  of  the  esophagus  might  eject  fluid 
into  the  abdomen  with  sufficient  force  to  stretch  the  walls  of  the  abdomen  from 
within.  Under  ordinarj^  conditions,  a  voluntary  or  reflex  relaxation  of  the  abdomi- 
nal wall  is  necessary.  As  indicated  in  figure  4,  the  physiological  phenomena  of 
deglutition  are  designed  to  satisfy  these  physical  requirements. 

It  is  of  interest  to  examine  the  hydrostatic  relationships  after  a  flow  of  fluid 
is  established.  Since  the  difference  between  internal  and  external  pressures  is  less 
in  the  abdominal  esophagus  than  in  the  thoracic  esophagus,  the  caliber  of  the 
abdominal  esophagus  is  also  somewhat  less.  According  to  Bernoulli's  law,  the 
hydrostatic  pressure  in  the  narrowed  segment  is  less  than  in  the  adjacent  wider 
regions  in  proportion  to  their  cross-sectional  areas.  If,  while  fluid  is  flowing, 
intra-abdominal  pressure  is  rapidly  increased,  for  example,  by  a  deep  inspiration, 
the  caliber  of  the  abdominal  portion  of  the  esophagus  begins  to  decrease  because 


Fig.  4.  Course  of  events  during  deglutition. 

Fig.  4A.  In  the  resting  phase,  the  sphincteric  action  of  the  terminal  portion  of  the  esoph- 
agus produces  the  highest  intraluminal  pressure  at  and  immediately  above  the  hiatus. 

Fig.  4B.  As  the  bolus  enters,  the  pressure  throughout  the  thoracic  esophagus  (a)  is  in- 
creased while  the  sphincteric  region  (b)  is  relaxing.  The  pressure  in  the  abdominal  esophagus 
(c)  is  decreasing  during  this  time. 

Fig.  4C.  The  bolus  of  fluid  has  reached  the  level  of  the  hiatus  (R).  This  corresponds  to 
the  "point  of  respiratory  reversal"  found  on  intraluminal  pressure  tracings  (4).  The  pres- 
sure head  is  adequate  to  induce  the  passage  of  the  bolus  into  the  abdominal  esophagus  and 
into  the  stomach  but  transient  delay  occurs  until  the  volume  of  the  alidomen  can  be  in- 
creased. 

Fig.  4D.  As  the  diaphragm  rises  slightly  and/or  the  abdominal  wall  relaxes,  fluid  enters 
the  abdominal  portion  of  the  esophagus  and  flows  into  the  stomach.  It  is  possible  to  "pre- 
pare" the  abdomen  for  the  act  of  deglutition  by  lowering  the  level  of  the  diaphragm  prior 
to  the  onset  of  swallowing  and  then  permitting  it  to  rise  as  deglutition  progresses.  This  can 
be  done  without  any  marked  change  in  intra-abdominal  pressure.  When  the  bolus  reaches 
the  hiatus  under  these  circumstances,  the  required  volume  will  enter  the  abdomen  promptly 
and  no  delay  at  the  hiatus  will  be  evident.  This  latter  sequence  of  events  corresponds  to  the 
phenomena  described  as  occurring  during  "drinking"  as  compared  with  those  seen  during 
"swallowing"  (4). 
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of  greater  extrinsic  pressure.  With  diminishing  cahher,  the  hydrostatic  pressure 
within  it  ckie  to  flow  decreases  e\-en  further.  A  "vicious  circle"  is  set  up  and  the 
dift'ereiice  in  pressuic  rapidly  becomes  insufficient  to  maintain  any  lumen  at  all, 
that  is,  the  critical  closing  transmural  pressure  is  reached.  As  long  as  deep  inspi- 
ration is  maintained,  the  \'olume  of  abdominal  contents  cannot  increase  and  the 
abdominal  esophagus  appears  to  act  as  a  "sealed-off"  segment.  This  se(iuence  of 
events  corresponds  to  the  "pinchcock  action  of  the  diaphragm"  or,  more  cor- 
rectly, "the  pinchcock  action  of  inspiration".  The  hydrostatic  features  appear 
sufficient  to  explain  this  phenomenon  without  reciuiring  intimate  application  of 
the  crura  of  the  diaphragm  or  the  phrenicoesophageal  membrane  to  the  terminal 
portion  of  the  esophagus. 

Pinchcock  action  of  the  diaphragm  is  a  special  example  of  the  role  of  the 
abdominal  portion  of  the  esophagus  as  it  is  affected  by  changes  in  intra-abdominal 
pressure.  If  this  segment  were  not  present,  an  increase  in  intra-abdominal  pressure 
due  to  inspiration  or  exertion  recjuiring  contraction  of  the  abdominal  muscles  or 
peh'ic  flooi-  would  he  directly  transmitted  to  the  gastric  contents  and  ser\  e  as  an 
additional  distending  force  acting  on  the  terminal  esophagus  above  the  hiatus 
(Fig.  oA).  Normally,  however,  i.e.  in  the  ])r(>seiice  of  an  abdominal  portion  of  the 
esophagus,  the  increased  pressure  is  also  sinmltaneou.sly  and  uniformly  applied 
around  the  abdominal  portion  of  the  esophagus  (Fig.  5B).  The  increased  intra- 
gastiic  pressuic  is  thcrefoic  aiiton)atically  compensated  for  by  the  increased 
extrinsic  pressure  acting  to  prcx'ent  opening  of  the  abdominal  esophagus.  The 
distending  force  is  therefore  independent  of  intra-abdominal  pressure.  Intrinsic 
sphincteric  activity  of  the  terminal  esophagus  which  is  .sufficient  to  counteract 
the  negati\-e  intraesophageal  pressure  and  any  increment  in  int ragast I'ic  pi'essure 
produced  by  tension  of  th(>  stomach  wall  is  thei'efoi'e  adcMjUate  to  pi'excnt  reflux. 
This  description  fits  nicely  w  itii  the  location  of  the  high  pressui'e  zone,  namely, 
a  short  distance  below  and  a  somewhat  greatei-  distance  aboxe  the  hiatus  (3). 
When  intra-abdominal  pressure  is  progressively  increased,  a  point  is  reached  at 
which  relaxation  of  the  sphincteric  area  occurs  abruptly  in  order  to  permit  reflux 
and  iclieve  discomfort. 

It  is  possible  to  increase  intragastric  pressure  independently  of  intra-abdominal 
l)i-essui'e  by  marked  distention  of  the  stomach,  particularly  w  ith  gas.  Cndei-  these 
ciicumstaiiccs,  the  distending  force  on  the  abdominal  esophagus  may  lie  sufhcient 
to  induce  belching  oi'  vomiting,  thereby  re-establishing  moi'c  stable  and  more 
comfortable  pressure  relationships.  It  is  of  interest  to  note  that,  during  these 
phenomena,  the  al)(lominal  jiortion  of  the  esophagus  appears  to  beconie  physi- 
(jlogically  temporai'ily  abolished. 

The  aj)plicat ion  of  th(>  hydrostatic  features  to  the  inverted  or  Trendelenbiu'g 
position  is  of  special  importance  since  this  position  is  often  used  as  a  test  for 
reflux.  The  fact  that  reflux  of  gastric  contents  into  the  esophagus  does 
not  normally  occur  in  this  position  is  the  cla.ssical  observation  from  which  the 
deduction  that  a  closing  mechanism  in  the  esophagoga.stric  region  is  present  was 
matle.  The  hydrostatic  factors  inxolved  in  this  position  are  demonstrated 
diagrammatically  in  Fig.  6.  It  is  clear  that,  becau.se  of  the  abdominal  esophagus. 
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Fig.  5A,  A  fluid-tilled  container  with  elastir  \\  ;ilN  \ 
present  immediately  below  an  air-fhiid  houiiiLn  N  Tli 
tube  in  which  a  pressure  eqiuil  to  the  neffat  i\c  ini  i  > 
circumstances,  at  point  (a  ) ,  an  active  or  s|)hihctcr  ii-  v. 
twecn  intragastric  and  iiit  I'ai'sophaKcal  prcssui-c  {  ) 
tra^astiic  pressure  l)cl(j\\  point  (a)  is  e(|ual  to  the  ii 
plus  the  pressure  crcatcil  1)\  tension  of  the  fiastric  ' 
difl'erence  in  the  cri'i'l  posilinn  mdinarily  varies  Ix't' 
mately  the  sicnc  as  ihr  prr-.~;irr  l.arriei-  whiidi  can  lip 
the  terminal  csoiihaiiiis.  If,  how  i'\-ci-,  int  ra-alidoniina 
increa-^ed  abcive  these  levels,  the  tidl  increase  wnuld 
active  contraction  of  the  terminal  esophagus.  It  this  i 

Fk;.  5B.  If  a  small  jxirtion  of  the  t\ihe  extends  I.elo 
difference  and  n^i  disf einli nt;  fence  due  to  intra-alidon 
increase  in  int  raf^a-^t  ric  pic,-<iire  due  to  an  increuse  in 
acted  by  a  similar  incre.ise  in  e.\t  rin^ic  pressure  on  t  h( 


iiliiii  a  lai  frcu'  fluid-lilled  container  is 
■  dashed  line  rejiresents  a  collai)sil)le 
ipliafieal  piess\ire  exists.  Under  these 
iisure  e(|uival(Uit  to  the  diffei-ence  lie- 
is  required  to  prevent  i-eflux.  The  in- 
tra-abdominal pressuic^al  this  level 

.ceti  5  anil  lo  cm  of  water,  approxi- 
create(l  by  the  intrinsic  sphincter  in 
and  ihereliN'  int  ragast  l  ic  [iressure  is 
have  t<i  be  counterbalanced  b\-  more 


dr.ist: 


1  ic  pressure 
nt  (a).  Any 
is  counter- 


intni-ahdomiiuil  pres.sure  effectively  completely  suiTouiids  the  stomach  and  the 
purely  h\'di'ostatic  features  are  even  more  favorable  for  the  prevention  of  I'cflux 
than  in  the  erect  position  (Fig.  7A).  Xo  greater  intrinsic  sphincteric  activity  in 
the  terminal  esophagus  is  retiuired  with  the  patient  in  this  position  than  in  any 
other.  If  the  tibdominal  portion  of  the  esophagus  is  tilisent  (Fig.  7B),  a  very 
unfavorable  arrangement  for  the  pre\'ention  of  reflux  exists  hydrostatically  since, 
in  effect,  a  pre.sstu'e  head  e(iui\-alent  to  the  height  of  the  tibdomen  is  present  :it 
the  esophagogastric  junction.  This  corresponds  to  the  clinical  condition  of 
"chalasia"  seen  particularly  in  newborns  in  whom  reflux  occurs  with  the  smallest 
increase  in  intra-abdominal  pressure.  In  contrast,  the  presence  of  a  small  sliding 
hernia  is  less  likely  to  be  associated  with  reflux  (Fig.  7C)  since  the  herniated 
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Fig.  6.  Hydrostatic  factors  in  the  inverted  position. 

Fig.  6A.  The  diagram  indicates  a  large  fluid-filled  container  supported  on  a  table.  Within 
this  large  container,  there  is  a  smaller  container  containing  similar  fluid,  with  elastic  walls 
which  transmit  hydrostatic  pressures  freely.  In  accordance  with  Pascal's  law,  the  pressure 
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Fig.  7.  Diagrams  to  indicate  pressure  relationships  in  the  Trendelenburg  position. 

Fig.  7A.  Under  normal  circumstances,  a  significant  length  of  abdominal  esophagus  is 
present  and  the  hydrostatic  forces  are  the  same  as  those  indicated  as  figure  6C.  The  pressure 
difference  (AP)  due  to  hydrostatic  factors  is  zero  at  point  (a). 

Fig.  7B.  If  the  abdominal  portion  of  the  esophagus  is  absent,  a  pressure  head  equal  to 
the  full  height  of  the  abdomen  (H)  is  exerted  at  point  (a)  and  free  reflux  into  ( lie  esophagus 
is  likely  to  occur.  This  arrangement  corresponds  to  the  condition  des(  rilicd  ,is  •chalasia". 

Fig.  7C.  In  the  presence  of  a  small  sliding  hiatus  hernia,  a  sac-like  prol  rusion  of  abdomi- 
nal fascia  extends  into  the  mediastinum  around  the  herniated  abdominal  esophagus  and 
the  herniated  portion  of  the  stomach.  If  this  fascia  is  not  excessively  stretched  intra-ab- 
dominal pressure  (H)  is  exerted  on  the  herniated  structures  and,  in  effect,  a  "neck"  sur- 
rounded by  high  pressure  is  present.  If  the  collapsed  or  empty  herniated  portion 
of  the  stomach  and  esophagus  can  maintain  a  contraction  sufficient  to  counterbalance  the 
difference  between  intragastric  pressure  due  to  tension  of  the  gastric  wall  and  in- 
traesophageal  pressure,  hydrostatic  pressure  will  maintain  closure  at  point  (a)  and  through- 
out the  neck.  In  the  presence  of  a  large  hernia,  the  maintenance  of  the  contracted  state  of 
the  herniated  portion  of  the  stomach  is  less  likely  and  intra-abdominal  pressure  extends  into 
the  mediastinum  for  a  relatively  shorter  distance  beyond  the  hiatus. 

viscera  are  still  subjected  externally  to  intra-abdominal  pressure.  With  a  large 
hiatus  hernia  of  the  sliding  type,  the  effects  of  intra-abdominal  pressure  may  not 
completely  surround  the  sac  but  be  confined  to  the  region  of  the  hiatus,  that  is, 
to  the  neck  of  the  hernial  sac.  This  neck  may  still  serve  to  some  extent  in  a 

at  (a)  is  the  same  in  all  directions;  the  difference  in  pressure  or  A  P  is  0  and  no  pressure 
head  exists.  As  a  result,  fluid  does  not  leave  the  small  container  oven  though  the  flexible  side 
walls  of  the  larger  container  might  permit  it. 

Fig.  6B.  If  the  smaller  or  inner  container  is  brought  (low  n  to  t  he  t:ible  top,  a  considerable 
head  of  pressure,  equal  to  the  full  height  of  the  outi-r  eonl  aincr  (11),  is  present  at  point  (a). 
If  an  o])ening  were  present  at  this  point,  fluid  would  flow  out  l'iccl\-  and  the  side  walls  of  the 
outer  container  would  collapse  as  the  inner  container  (  inpt  ies. 

Fig.  6C.  If,  however,  the  smaller  inner  container  is  liroiiglit  a  short  dista.nre  above  the 
table  top,  the  hydrostatic  pressure  relationships  ret  u i  n  i  o  t  hose  denionst  r.a ted  in  fitiure  OA — 
that  is,  if  an  opening  were  present  at  (a),  no  fluid  would  leave  t  he  cont.ainer  since  the  pres- 
sure head  is  zero.  An  elastic  tubular  "neck"  connect  in^  point  ( a  i  I  o  t  lie  t  ul>e  below  t  he  table 
would  fail  to  fill  since  there  is  no  intraluminal  distending  fence.  Pressure  on  tlie  outside  of 
the  neck  is  the  same  as  the  pressure  inside  and  is  greater  than  the  pressure  in  the  small  con- 
tainer. The  "neck"  represents  the  abdominal  portion  of  the  esophagus,  the  large  fluid-filled 
container  the  abdomen  and  the  small  container  the  stomach. 
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fashion  similar  to  the  abdominal  esophagus  and  reflux  under  moderate  stress 
may  be  pre\-ented  in  the  region  of  the  hiatus.  This  corresponds  to  the  clinical 
finding  (1)  that,  in  many  patients  with  sliding  hiatus  hernias,  reflux  into  the 
hernial  sac  and  into  the  esophagus  does  not  occur  in  a  moderately  inverted  or 
Trendelenburg  position. 

The  presence  of  a  gas  bubble  in  the  stomach  does  not  alter  the  hydrostatic 
relation.ships  described  above.  In  the  erect  position  when  a  column  of  gas  is 
present  below  the  level  of  the  cardia  (Fig.  8),  the  hydrostatic  effect  is  to  increa.se 
intragastric  pressure  at  the  level  of  the  cardia  by  an  amount  equivalent  to  the 
height  of  the  column.  This  ari.ses  from  the  fact  that  the  pressure  in  the  gas 
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Fii;.  SA.  Sidinacli  lillcil  wilh  fluid.  Tlic  r,-i.-ahiloinin:i,l  li\  (lr()stjitif  ])rossiiro  at  the 
cardia,  I',,  is  exci  ted  in  all  d i ivcl  ii ms  l  iDiii  ea(di  side  on  t  lie  wails  dl' t  lie  aixldiniiia!  esopha- 
y:ils,  I'l-diu  alidve,  .-ind  I'l-diii  IicIoh  \  i;i  I  lie  fluid  <;ast  l  ie  cdiitents.  (1'lic  tcital  ilil  la.  alxlolllilial 
IM-essure  will  he  liislicr  lli.an  I  lie  liNdiostatic  pi-cssiire  lo  a  dcfii'''''  dependent  on  I  he  slate  of 
Cdntraelidii  dt  the  diaphf.anin,  alxldininal  wall  .and  p(dvie  flodr.  'I'his  eont  lihul  idii  to  intra- 
al)ildniinal  picssure  ni.ay  lie  cdiisiilered  Id  he  llie  same  t  hrdilf;hdiil  I  he  aliddinen  !<]  a  hrst 
approxinia  I  idii  and  I  liereldre  is  nol  pei1  i  iieiit  to  t  hi'  present  aifiiinii'iil  ) .  d'lie  aildil  ional  in- 
crenienl  ennl  rilmled  I  ii  inl  ranasl  l  ic  pressure  li\-  tension  in  I  he  fiast  rie  wall  is  represented  l)>' 
I',.  The  iieKat  i\-e  i n  1  raesdphafie.al  pi  i'ssure  is  indicaled  li\-  l'„.  I'ressure  favdriiifj  rellu.x  is  t  he 
ditfereiiee  lietucen  I  I",  4  I +  I )  a  lid  I  1  > .  i ,  dr  sinii)l\-  (  l\  +  1'.  )  since  IV,  cancels  dill  .  Active 
contract  idii  in  t  he  terminal  esdjihanus  sulficieiil  to  coiinleracl  (  W  +       i  will  prevent  reHu.x. 

Fii:.  SIV  \\v  .-11111  fluid  in  t  he  stiimach.  The  pressure  I  hrdUKhi>ul  I  he  .air  column  is  ei|ual  to 
the  ()ressure  ,at  I  he  fluid  le\-el  ll'i,)  due  to  1  r.aiisiiiission  of  intra  ahildminal  pressure  to  the 
gastric  cunlenls  plus  I  he  increnieiil  due  Id  K^^^tric  lensiiiii  'I'lie  pressure  faviirins  re- 

flux is  I  he  difference  hetwecn  (P,,  +  \\  +  \\  i  .and  li>,  i,  or  ( 1',,  -  I'.  +  P.  +  1>,.).  (I',,  -  P. )  is 
the  same  as  i  P,,  ,1,  i.e..  is  equal  to  t  he  pressu  I  c  c  n\a  t  eil  liy  a  height  of  fluid  equal  to  the 
heifjhl  of  the  air  ciilumn.  'J'his  repres'nts  I  he  .addilidiial  coiil  ract  ile  force  reqiiireil  in  the 
lermiiial  esi)j)lia.KUs  lo  prevent  I'cflux  iivcr  .and  ,al>d\-e  that  necessar\'  when  iid  air  is  present. 
Since  1  he  fi;a,s  hul)hle  in  I  he  stomach  r,arel\-  ex  I  ends  a,n.\'  fireat  distance  lielow  1  he  cardia ,  this 
aililit  iiinal  force  is  ordinarily  nut  significant  . 
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collection  is  the  same  throughout  and  is  e(iual  to  the  pressure  at  its  inferior 
boundary.  Under  oi-diiiary  circumstances,  the  amount  of  gas  in  the  stomach 
below  the  level  of  the  cardia  is  not  significant. 

From  a  theoretical  consideration  of  the  physical  factors  inxoh  ed  thcrefoi-e,  it 
would  appear  that  the  "diaphragmatic  factor"  recognized  to  Ix'  part  of  the 
closure  mechanism  in  the  esophagogastric  region  may  he  attril)Uted  to  the 
action  of  hydrostatic  forces  on  the  intra-abdominal  portion  of  the  esojjhagus.  It 
is  not  necessary  for  the.se  physical  relationships  t(j  hold  that  this  portion  of  the 
esophagus  be  of  any  great  length  since  the  essential  feature  is  the  fact  that  the 
stomach  is  completely  .surrounded  and  expo.sed  to  intra-abdominal  pressure. 
The  reports  that  simple  ga.stropexy  (14)  or  pneumoperitoneum  (15)  may  be 
effective  in  the  treatment  of  hiatus  hernia  are  consistent  with  these  findings. 

SUMMARY 

Factors  of  accepted  importance  in  the  clo.sure  mechanism  at  the  esophago- 
gastric region  include  intrinsic  sphincteric  activity  of  the  terminal  2  or  o  cm  (jf 
the  esophagus,  the  rosette  canal,  and  probably  the  oblicjue  entry  of  the  esophagus 
into  the  stomach. 

The  accepted  factors,  however,  do  not  appear  to  explain  this  mechanism 
entirely  satisfactorily  .since  it  can  be  demonstrated  that  I'efiux  of  gastric  contents 
into  the  esophagus  may  not  occur  even  though  intra-abdominal  pressure  is 
increased  markedly. 

This  paper  presents  considerations  of  the  hydro.static  factors  invoh-ed,  par- 
ticularly as  applied  to  the  role  of  the  abdominal  portion  of  the  esophagus.  It 
would  appear  that  because  of  the  presence  of  the  abdominal  esophagus,  the 
barrier  pressure  retjuired  to  prevent  reflux  is  independent  of  intia-abdominal 
pressure  and  independent  (jf  the  position  of  the  patient. 
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LATE  SURGICAL  FLNDIXGS  IX  A  TRAUMATIZED  KIDNEY.  A  CASE 
REPORT 


(JORDON  I).  OPPENHEIMER,  M.l).,  and  LEONARD  LEVIN-EPSTEIN,  M.D. 

Netv  York,  N.  Y. 

It  is  unusual  to  be  able  to  surgically  inspect  a  kidney  some  time  after  an 
obvious  traumatism.  For  this  reason  the  following  report  is  thought  to  be  of 
interest. 

CASE  REPORT 

M.  S.,  a  boy  of  eleven,  was  first  seen  on  January  12,  1959,  with  a  history  of 
occasional  pain  in  the  left  loin  and  intermittent  episodes  of  gioss,  total  hematuria 
for  the  past  three  months.  One  year  previously  he  had  sustained  a  ruptured  left 
kidney  after  being  struck  by  an  automobile.  At  that  time  the  intraxenous 
pyelogram  showed  a  I'upture  thi'ough  parenchyma  with  a  small  [jcri-renal 
hematoma.  His  condition  was  godd;  his  hcmatuiia  subsided  after  a  month  of 
bed  rest  in  a  hospital.  No  surgery  was  performed.  Since  March,  195<S  a  series  of 
intravenous  pyelograms  have  shown  a  normal  right  upper  urinary  tract.  There 
was  slight  dilatation  of  the  left  kidney  and  a  possible  filling  defect  in  the  pelvis 
(Fig.  1).  His  past  history  was  negative  except  for  the  usual  childhood  disea.ses.  On 
examination  blood  pressure  was  100:70.  His  urine  contained  no  albumin  or  sugar 
but  on  microscopic  examination  many  blood  cells  weic  ])i-eseiit.  Physical  examina- 
tion was  completely  negative.  Blood  urea  nitrogen  and  complete  blood  count 
were  normal.  The  kidneys  were  not  palpable  and  were  not  tender.  A  retrogiade 
pyelogram  was  suggested  and  performed.  Cystoscopy  i-evealed  the  bleeding  to 
be  from  the  left  kidney.  X-rays  demonstrated  an  irregular,  oval  hlling  defect  in  a 
slightly  dilated  pelvis  and  a  stricture  of  the  ureter  at  the  j^yelo-uretei-al  juncture 
(fig.  2).  The  patient  was  admitted  to  The  Blount  Sinai  Hospital  on  february  2.'^, 
1959,  and  the  following  day  an  exploratory  operation  of  the  left  kidney  was 
carried  out.  The  perinephric  fat  was  found  to  be  fibrotic  and  there  were  marked 
fibrous  adhesions  around  the  kidney  and  upper  ureter.  The  kidney  itself  appeared 
to  consist  of  two  completely  separated  parts,  namely  an  upper  and  lower  pole 
united  by  the  pelvis  and  calyces  and  a  very  small  amount  of  renal  tissue  in  the 
central  portion.  The  kidney  was  mobilized  and  then  the  ureter  was  identified 
and  traced  upwards  to  the  pelvis.  During  this  process  peri-ureteral  and  peri- 
pelvic  fibrous  tissue  was  excised.  After  this  procedure  the  upper  portion  of  the 
ureter  which  had  been  narrowed  on  the  pyelograms  now  expanded  to  a  normal 
calibre.  The  pelvis  and  pyelo-ureteral  juncture  were  opened  between  sutures  and 
the  kidney  explored  with  a  stone  forceps.  Although  the  negative  shadow  had 
been  in  the  pelvis  on  repeated  x-rays  a  uratic  appearing  stone  about  15  by  8  by  4 
mm  was  extracted  from  the  uppermost  calyx.  The  pelvis  was  closed  with  fine 
atraumatic  sutures;  the  wound  was  drained  and  closed  in  the  usual  manner.  It 

From  the  Department  of  Urology,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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Fk;.  1.  lilt  ruviMiotis  Myelogram.  Kifjlit  upp:'!'  tract  normal.  Left  kidney  suggests  filling 
defect  in  pelvis,  also  narrowing  at  jjyelo-ureteral  junction  with  moderate  pelvic  and  calyceal 
dilatation. 


should  lu'  noted  that  there  was  no  eoiistrictioii  or  narrowing  of  the  renal  vessels. 
The  chemist  r\-  of  the  stone  was  reported  as  showinu;  uric  acid  with  some  calcium 
oxalate  and  calciuni  phosphate.  The  postojierat ive  coiu'se  was  uneventful  and  on 
dischai  jie  an  excictoi y  urogram  showed  good  finiction  of  the  left  kidney  w^ithout 
significant  dilatation.  The  patient  left  the  hospital  on  the  ninth  post-operative 
day.  He  has  been  followed  since  his  discharge  from  the  hospital.  He  is  well  and 
active.  Thirteen  months  after  surgery  the  urine  is  microscopically  negative  and 
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Fig.  2.  Left  Retiograde  Pyolograni.  Filling  defect  in  pelvis;  stricture  at  pyelo-uieteral 
area. 

on  excretory  urogram  there  is  prompt,  bilateral  visualization  with  relatively 
normal  upper  tracts  and  no  left  sided  dilatation  (Figs.  3  and  4) 

It  is  (ihx'ious  fi-oiii  the  sui-gical  tiiidinjis  tliat  this  patient  suffered  an  ahno.st 
complete  iacei-ation  of  the  left  ividney,  e.xtending  from  the  cortex  to  the  pehis. 
It  is  interesting  to  speculate  on  the  course  of  this  case  had  primary  surgery  been 
been  performed.  Surgery  was  not  done  because  the  patient's  general  condition 
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Fig.  3.  Int  ravenous  Pyelogram.  Five  weeks  post -operative.  Calculus  absent  from  left 
kidney. 


remained  good  under  careful  observation  and  the  pyelographic  changes  were 
not  too  ahiiornial.  If  the  patient  had  been  operated  on  it  is  possible  that  the 
kidney  might  ha\'e  been  sacrificed  or  possibly  the  two  parts  of  the  kidney  might 
have  been  re-sutured  with  a  danger  of  secondary  hemorrhage.  Certainly  the  post 
traumatic  foiination  of  the  stone  would  not  have  been  prevented  since  this  stone 
probal)ly  foiiiicd  arotnid  a  small  blood  clot  or  aggregation  of  fibrin.  It  is  also 
questi()nal)le  whetlier  the  marked  peri-renal  and  periureteral  fibrosis  which 
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Fig.  4.  Intravenous  Pj^elogram.  Seven  months  post  -operative.  No  dilatation;  no  evidence 
of  calcidus. 

occurred  would  have  been  prevented  by  t^uch  a  primary  operation.  It  should  be 
noted  that  at  no  time  was  there  any  evidence  of  infection  of  the  urinary  tract. 

SUMMARY 

A  case  is  presented  of  an  eleven  year  old  l)f)y  ti'eated  conservatively  for  a 
partial  transverse  laceration  of  the  left  kidney  w  ho  was  operated  upon  one  year 
later  for  a  pelvic  stone  causing  hematuria  and  a  i)\  ("l()-ureteral  narrowing  due  to 
extra-pyeloureteral  fibrosis.  The  patient  has  apparently  been  cured  by  the 
operative  procedure. 


CONCEPTS  OF  NORMAL  HEARING 


MORRIS  F,  HELLER,  M.D. 
Neic  York,  N.  Y. 

INTRODUCTION 

To  try  to  desciil)e  what  is  normal  in  human  l)eha\'i()r  or  function  is  often  an 
ekisive  undertaking;  a  brief  definition  seems  inadeciuate  to  encompass  the 
manifold  reactions  of  human  auchtion.  We  accept  our  reception  and  our  responses 
to  sound  without  thought  unless  something  occurs  to  interfere  with  this. 

To  be  able  to  hear  something  icMjuiivs  a  sound  source,  a  stimulus,  and  a 
sensory  receptor.  We  may  eliminate,  tentati\ely,  mechanical  receiA-ers  which  do 
not  have  physiological  and  psychological  elements. 

The  amount  of  sound  in  one's  environment  is  undoubtedly  enormous  in 
(luantity  and  in  \-ai-iety.  What  is  recognizable  to  us  must  be  a  fragment  of  this 
total  mass,  because  w<>  possess  a  receptor  organ  capable  of  responding  only  to  a 
tiny  part.  Here  may  lie  a  clue  why  a  very  small  hearing  loss  in  some  people  ma\' 
he  of  greater  discomfort  than  might  be  expected. 

THE  SOUXD  WAVE 

Physical  sound  starts  off  from  a  sourc(>  which  produces  an  air  wave  in  the 
atmosphere,  so  often  compared  to  the  watei'  wa\c  which  is  formed  when  a  pel)ble 
is  dropped  into  a  pail  of  water.  The  water  wa\  e  can  be  produced  also  by  blowing 
air  over  the  surface  of  the  water,  or  rocking  or  shaking  the  bucket.  The  wave 
results  from  a  A'ari(>ty  of  stimuli.  The  force  of  the  wave  produced,  acoustical  or 
aqueous,  depends  on  the  initial  energy  of  the  stimulation.  The  greater  the 
initiating  effort,  the  higher  and  more  vigorous  is  the  wave,  which  can  be  described 
as  the  intensity  of  the  wave.  Acoustically,  the  more  vigorous  the  wa\-e  th(>  louder 
is  the  sound  to  the  ear;  the  less  vigoi'ous  wa\'e  movements  are  appreciated  as 
softer  sounds.  A  wa\'e  action  which  is  e\'er  so  slight  may  be  too  weak  to  move, 
to  stimulate,  the  structures  of  the  ear  and  thus  will  not  be  heard. 

INTENSITY  (volume) 

A  measurement  of  intensity  is  indicated  by  the  term  decibel.  Volume  is  the 
subjective  experience.  The  decibel  expresses  the  energy  and  this  unit  is  essentially 
a  statement  of  so  much  physical  sound  pressure.  The  decibel  is  a  logarithmic 
expression  more  easily  manipulated  clinically  than  other  equivalent  measure- 
ments. A  great  number  of  decibels  is  interpreted  subjectively  as  a  loud  sound, 
the  fewei'  the  number  of  decibels  the  softer  is  the  sound.  Audiometrically,  the 
range  for  humans  starts  at  about  —15  decibels  or  —10  decibels,  and  extends  to 
well  above  100  decibels.  These  very  high  le^'els  can  be,  and  frecjuently  are, 
injurious  to  the  auditory  neural  components. 

From  the  Audiology  Clinic,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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FREQUE.NX'Y  (PITCHj 

Another  characteristic  of  the  wave  is  the  time  in  which  it  nu)\-es.  How  many 
times,  liow  often  does  it  heat  in  a  second,  how  many  wa\'es  occur  in  one  s(>coikL 
l''i-e(iuency  is  a  physical  factor,  pitch  a  siihjcct ixc  one.  The  a\-ei-a}>;e  unimpaired 
youiifi;  a(hih  ear  can  hear  a  range  of  fre(|Uencies  fi'om  about  oO  cvcle>  (heats)  in 
a  second  to  alxtut  12,000  to  l.>,000  cycles  per  second.  The  speech  laiiiic  is  within 
6,000  cycles  per  second. 

Some  ears  can  heai-  a  stimulus  a  little  slowei'  than  M)  cycles  per  .second.  Some 
ears  can  heai'  up  to  ahout  18,000  or  even  20,000  cycles  per  .-second.  Wax  es  heyond 
either  end  of  this  sea:ment  of  the  specti'um  ai'c  rarely  heai'd  by  the  human  ear. 
The  dog's  heai'ing  specti'al  range  is  wider,  to  about  ;!0,000  cycles  pei-  second  and 
more;  and  that  of  the  bat's  is  .4ill  wider,  to  o\-ci'  :)(),00()  cycles  per  second.  The 
supersonic  zone  of  a  million  cycles  ])ei-  .-second  is  entirely  inaudible,  but  the 
energy  of  ulti'a  sonic  \\a\-es  can  be  hai'uessed  in  ways  other  than  auditory. 

We  now  ha\-e  two  basic  factors:  a)  powei',  \-olume,  intensity;  b)  i-ate,  pitch, 
fre((Uency.  I'oi'  a  stinnilus  to  be  heai'd  as  sound,  botii  intensity  and  fre(|Uencv 
must  function  within  disci'cet  magnitudes,  l^evond  these  magniludes  the  physical 
ph(Mi()menon  of  wa\  e  mox-einent  will  be  [jresent  but  will  not  be  audible  and  it  will 
not  l)e  sound.  These  element s  are  influenced  by,  amongst  othei-  things,  t he  density 
of  the  en\'iromnent  in  which  the  wa\-e  exists,  whether  it  l)e  gas,  as  aii',  a  fluid  or  a 
solid. 

MEASri!l\(;  UKAUINt; 

( )i-(linarily  the  ((UalitatiN'c  and  (|Uantitat  i\-e  test  ingof  hearing  is  perfoi-med  undei- 
normal  atmospheric  conditions  in  the  (|uiet  en\-ironment  of  a  sotuid-t reated  I'oom. 
Se\-ei-al  fi-e(iuencies  ai-e  exploi'CMl.  T.-sually  the  testing  is  accomplished  either  by 
using  tuning  forks  oi-  with  audiometers.  The  metal  tuning  foi-k  is  of  simple 
construction.  The  audiometer  consi.sts  of  a  complex  of  electric  circuitry  with  an 
air  conductoi'  recei\-er  and  a  bone  oscillator.  I'sually  only  .se\-en  or  eight 
fre(iuencies  out  of  the  entire  human  auditory  specti'um  are  tested.  The  fi-e(|uencies 
are  pure  tones — all  vibrations  of  each  fre({uency  ai-e  of  the  same  i-ate  pvv  second. 
These  are  125  cycles  per  second,  250  cycles  per  second,  500  cycles  per  .--econd, 
1000  cycles  per  second,  2000  cycles  per  second,  4000  cycles  per  second,  SOOO 
cycles  per  second.  These  are  octaves  of  the  key  of  "("',  free  of  harmonics. 

Tuning  forks  are  cahbrated  in  fre(iU(>ncies  of  pure  tones,  rarely  in  decibels. 
Audiometers  are  calibrated  both  in  fre(|uencies  of  pure  tones  and  in  decibels. 

Audiometric  testing  of  heai'ing  includes  measuring  the  acti\  ity  of  the  nuddle 
ear  and  neural  pathways  by  air  conduction,  and  the  acti\'ity  of  the  neural 
pathways  alone,  by  bone  conduction.  41ie  air  conductoi-  recei\-er  is  applied  to 
the  auricle;  or  the  bone  oscillatoi'  is  held  against  the  mastoid  pi'oce.ss.  The  least 
number  of  decibels  reciuii-ed  at  a  frcMjuency  .just  barely  acoustically  pei'cept ible 
to  a  subject  becomes  the  threshold  hearing  at  that  fre(|ueiicy.  Acceptable  normal 
thresholds  are  within  the  20  decibel  level.  The  relati\ely  ideal  normal  threshold 
is  at  the  zero  decibel  level.  Many  people  ha\-e  this  acuity.  Some  people  have  e\'en 
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greater  acuity  of  hearing  with  thresholds  in  the  minus  range.  Deviations  from 
and  above  the  normal  range  are  indications  of  hearing  defects  and  the  con- 
figurations of  these  deviations  expi'oss  \  ;iri(>ti(>s  of  pathology. 

Pure  tone  hearing  is  not  the  usual  daily  acoustic  experience.  We  are  bombarded 
constantly  by  complex  compositions  of  fre(iuencies.  When  these  forms  are  con- 
sidered pleasant,  or  not  objectionable,  they  are  described  as  sounds;  if  unwanted, 
they  become  noise.  This  distinction  may  be  only  a  .social  or  a  psychological  one. 

SPEECH  A\D  SPEECH  HEARING  TESTS 

Our  most  important  sound  signal  is  speech.  Words  contain  many  frequencies 
which  are  vocalized  at  different  intensities.  In  English  most  vowels  are  compo.sed 
of  the  lower  frequencies  and  many  of  the  con.sonants  cdiitaiii  the  higher 
frequencies.  The  vowels  are  more  highly  powered  than  the  eonscjnants;  the  latter 
often  tend  to  fade  away  at  the  end  of  words  and  at  the  end  of  sentences.  Under 
adverse  listening  conditions  even  a  normal  ear  will  be  unable  to  respond  accurately 
to  parts  of  words  or  even  to  some  whole  words,  or  may  mistake  one  word  for 
another. 

In  order  to  probe  the  speech  hearing  efficiency  of  an  ear  two  test  series  of 
words  are  in  use.  One  series  is  composed  of  calibrated  bisyllabic  words — Spondees 
— with  which  the  speech  reception  threshold  is  measured.  The  speech  reception 
decibel  threshold  may  or  may  not  be  the  same  as  the  pure  tone  air  conduction 
threshold. 

The  second  series  of  words  is  composed  of  monosyllables,  phonetically  balanced, 
wherein  the  understanding  of  each  word  depends  primarily  on  the  ear's  ability  to 
hear  and  to  analyze  the  higher  frcMiucncics  of  which  the  consonants  are  com- 
posed. Some  pool'  hearing  ears  foi-  spondaic  words  may  have  normal  scores  for 
these  difficult  phonetically  l),-ilancc<l  words.  Other  impaii'ed  ears  with  approxi- 
mately normal  spondaic  speech  reception  thresholds  may  demonstrate  a  signifi- 
cant loss  for  the  discrimination  of  phonetically  l)alanced  words.  Some  ears  which 
perform  relatively  competently  in  a  quiet  condition  of  testing  may  shtnv  very 
poor  responses  in  a  controlled  noisy  testing  situation. 

SPEECH  VARIABLES 

Speech  hearing  is  influenced  by  innumeral)le  factors  such  as  the  nature  of  the 
.speech  production  and  the  condition  or  situations  into  which  it  is  introduced. 
Some  speech  varieties  are  those  of  children  beginning  to  talk,  the  female  and 
male  voice,  singing  voice  ranging  from  bass  to  soprano,  whispered  \'oice,  theatrical 
speech,  laryngectomy  speech,  the  .speech  defects  of  impaired  speecli  or<ians  such 
as  hoarseness  associated  with  laryngeal  disturbances,  i)aralysis,  oi-  malfunction 
of  speech  organs,  the  integrity  of  the  palate,  pharynx,  tongue,  teeth,  lips,  and 
nasal  structures.  Speech  is  modified  by  local  geographical  influences  and  habits. 
The  spoken  Engli.sh  of  the  New  Yorker,  of  the  South,  Southwest,  and  West  vary 
considerably.  The  ^•arieties  of  English  of  Great  Britain  and  of  the  Caribbean 
Area  are  still  different.  The  speech  of  the  tobacco  auctioneer  is  an  example  of  the 
unfamiliar.  Speech  is  altered  or  changed  by  foreign  accents,  enunciation  and 
pronunciation. 
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VOICE  AND  HEARING 

Speech  elaboration  is  (luantitatively  restricted  to  the  physical  and  physiological 
limitations  of  the  organs  of  voice  production.  There  appears  to  be  a  harmonious 
relationship  between  the  ability  of  the  ear  to  hear  comfortably  and  the  speech 
apparatus  to  perform  effortlessly,  under  ordinary  conditions.  A  small  alteration 
in  this  harmony  because  of  some  defect  or  alteration  in  the  sending  .system  or  in 
the  receiving  system  will  require  the  expenditure  of  additional  effort  on  the  part 
of  both  sy.stems  to  accompli.sh  successful  communication.  Reception  of  phonation 
over  a  distance  as  in  an  auditorium  or  in  a  noisy  environment  demands  greater 
conscious  effort  in  listening  than  does  ordinary  vis-a-vis  conversation. 

KINDS  OF  SOUNDS 

Sounds  and  acoustic  signals,  in  general,  may  be  divided  into  two  groups, 
natural  sounds  and  manufactured  .sounds.  Both  appear  in  endle.ss  variety. 

Natural  sounds  fall  into  two  divisions,  a)  biologic  and  b)  nonphysiological. 
Examples  of  biologic  sounds  are  the  calling  of  birds,  hi.ssing  of  snakes  and  insects, 
roaring,  barking,  braying,  cooing,  "chirping"  of  crickets,  heartbeat,  chest  .sounds, 
human  voice,  humming,  whistling,  and  singing.  Examples  of  nonphysiologic 
.sounds  are  thunder,  waterfalls,  rustling  of  leaves  in  the  wind,  rain  falling  on  the 
ground,  the  roar  and  rumble  of  the  surf,  the  crackling  of  fire  and  many  others. 
It  is  .significant  that  with  the  rarest  exceptions  none  of  these  natural  sounds  when 
heard  is  of  such  a  magnitude  as  to  be  injurious  to  the  ear.  None  will  cause  deaf- 
ness. 

The  manufactured,  man  invented,  sounds  are  in  the  second  group.  Again,  the 
variety  is  almost  infinite  and  of  a  different  kind.  Music  produced  by  stringed, 
percussive,  and  wind  instruments  are  welcome  sounds.  Communication  as 
Mor.se  code,  radio,  telephone  are  further  evidences  of  man's  ingenuity  to  over- 
come obstacles  and  .shape  his  world.  But  other  sound.s — noises — are  of  another 
order.  The  day  in  and  day  out  environmental  din  of  street  traffic,  horns,  screech- 
ing of  brakes,  sirens,  the  rattling  of  windows,  slamming  of  doors,  ringing  of 
bells,  cackling  of  typewriters,  the  rumble  of  roller  skates,  the  humming  and 
whining  of  motors  continuously  bombard  us  and  tend  to  tire  us.  Of  an  acoustically 
injurious  magnitude  are  the  noises  of  indu.stry  and  of  war.  Pneumatic  hammers, 
drills,  pile  drivers,  pumping  machines,  engines  all  generate  excessive  high  .sound 
pressures  to  levels  which  can  produce  permanent  damage  to  the  auditory  neural 
structures.  The  noises  of  explosives  and  weapons,  artillery,  rifle  fire,  bombs,  jet 
engines,  blast  and  concussion  are  baneful,  deleterious  and  detrimental. 

Such  noise  is  wasted  energy  and  injurious  to  human  tis.sue.  It  is  u.sele.ss  and 
valueless. 

MIDDLE  EAR 

The  contrast  between  the  energy  levels  of  natural  sounds  and  of  invented 
sounds  may  suggest  .something  of  the  phy.siology  of  the  mammalian  middle  ear 
other  than  generally  accepted  concepts. 

It  would  appear  rea.sonable  to  assume  that  the  neuromuscular  functions 
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within  the  midflle  car  could  serve  to  increase  acuity  of  hearing.  Mammals  living 
in  their  natural  state  for  tens  of  thousands  of  years  do  not  require  a  protective 
mechanism  within  the  ear  to  defend  the  neural  otic  apparatus  from  high  intensi- 
ties of  sound  to  which  they  could  never  have  been  exposed.  A  neuromuscular 
system  might  ha\-e  t)een  incorporated  in  the  tympanum  to  sharpen  hearing,  in 
order  that  terrestrial  animals  abiding  in  their  habitat  would  be  able  to  detect 
the  sounds  of  distant  picdatory  enemies,  or  to  hear  sounds  emanating  from 
.sources  of  footl.  When  one  considers  that  the  jungle  by  day  and  night  handicaps 
vision  and  that  olfaction  may  be  limited  and  circumscribed,  acute  hearing  can 
become  paramount  as  a  means  of  feeling  or  touching  at  a  distance,  to  recognize 
the  presence  of  enemies,  kin,  and  food.  At  home  one's  dog  repeatedly  announces 
the  presence  of  guests  e\-eii  before  the  door  bell  signals  their  arrival. 

It  .seems  improbable  that  the  human  middle  ear,  with  its  delicate  ossicles, 
ligaments,  and  tiny  muscles,  could  have  been  basically  designed  millions  of  years 
ago  in  anticipation  of  the  inevitable  development  of  the  industrial  revolution 
with  its  awful  noise.  It  is  unlikely  that  the  tympanum  is  a  bulwark  to  protect 
the  auditory  neural  elements  from  dangerous  and  injurious  volumes  of  sound. 
There  is  evidence  that  a  sudden  bui'st  of  damaging  noi.se  produces  an  almo.st 
instantaneous  effect,  causing  both  deafness  and  tinnitus.  This  high  intensity  acts 
so  rapidly  that  the  intra-tympanic  muscles  cannot  react  so  promptly  and  ef- 
fectively and  be  of  significant  protection.  Rather,  it  would  appear  that  these 
mu.scles  enhance  th(>  acuity  of  hearing  for  signals  of  minimal  intensities.  It  .seems 
functionally  i-eas<)nai)le  that  just  as  an  animal  cocks  his  pinnas,  by  contraction 
of  the  e.xtra  auricular  muscles  to  bring  in  more  sound  when  he  is  alerted,  so  will 
he  call  upon  the  tympanic  muscles. 

When  the  human  makes  a  deliberate  effort  to  hear  something  which  is  soft 
and  distant  he  tones  up  nuich  of  his  (Mitire  musculat uic.  Skeletal  muscles  tense, 
sphincters  are  tightened,  respiration  is  depressed  or  su.spended.  The  head  is  held 
rigid  by  the  cervical  muscles.  Jaws  become  lightly  clinched.  The  tongue  and 
palate  movements  subside,  and  the  eyelids  and  eyes  tend  to  become  fixed.  It 
seems  apparent  that  the  tympanic  mu.scles  must  contract  also.  If  we  assume  that 
these  muscles  take  up  some  slack  in  the  ossicular  chain  then  threshold  acoustic 
stimuli  will  more  readily  mo\e  a  more  sensiti\('  and  more  delicate  system  and 
thereby  transmit  weaker  impulses  to  the  xcstibule  of  the  inner  ear. 

BI.NAUR.VL  XORM.\L  HE.\RI\G 

There  is  another  dimension  of  hearing.  This  is  the  hearing  experience  of 
listening  with  two  competent  ears  as  compared  to  listening  with  one  competent 
ear  and  one  defect i\-e  ear.  Binaural  hearing  permits  one  to  localize  the  place 
where  a  sound  originates.  Sjxice,  depth,  and  distance  can  be  judged.  Binaurality 
implies  stereophonic  lieai-iiig. 

I^inaural  hearing  permits  one  to  select  fi'oni  an  ein'ironment  flooded  with  many 
acoustic  signals  those  to  which  he  wants  to  listen.  In  a  noisy  social  gathering  one 
can  li.sten  to  a  single  source  or  conversation  and  tune  out  undesired  competing 
signals. 

Furthermore,  with  l)inaural  hearing  one  can  tune  out  conversation  or  other 
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social  sounds  in  one's  environment  and  l^-ing  in  a  more  distant  signal.  Eaves- 
dropping at  restaurants,  theaters,  or  parties,  are  common  experiences  of  this 
selectivity. 

Binaural  hearing  preserves  the  ability  to  discriminate  speech  in  noise.  Enough 
speech  can  be  absorbed  by  both  ears  so  that  recognizable  information  can  be 
transmitted  to  the  acoustic  brain  centers. 

Binaural  hearing  permits  one  to  listen  to  sounds  emanating  from  either  side  of 
the  mid  line,  without  requiring  a  change  in  position  of  the  head  or  body.  Several 
signals  can  be  absorbed  and  registered  efficiently  and  effectively  by  the  listener. 
Some  occupations  recjuire  the  individual  to  listen  to  two  telephone  recei\'ers,  or 
to  two  different  code  signals  through  two  receivers,  each  transmitting  a  different 
message.  A  person  can  carry  multiple  conversations  in  such  situations.  Mobility 
in  listening  is  achieved  with  binaural  hearing.  One  can  sleep  on  either  ear  with 
the  other  ear  "opened,"  as  it  were.  With  binaural  hearing  one  picks  up  tiny 
acoustic  clues  easily. 

MONAURAL  HEARING 

The  individual  with  monaural  hearing  has  lost  most  of  this  flexil)ility.  He 
cannot  localize,  he  is  unable  to  select  one  set  of  signals  contending  with  un- 
wanted other  signals.  He  misses  many  of  the  jokes  in  the  theater  because  he 
cannot  separate  the  laughter  of  the  audience  from  the  speech  of  the  entertainer. 
He  is  unable  to  tune  in  or  out,  to  select  what  he  wishes  to  hear.  He  must  tui'ii 
his  head  and  often  his  body  to  get  in  the  l^eam  of  the  conv(>rsation  or  signal.  If 
he  sleeps  on  his  good  ear,  he  fails  to  heai'  the  alarm  clock,  the  telephone  or  the 
doorbell  ring,  the  baby  cry,  and  a  host  of  other  signals.  Also,  he  has  lost  the 
ability  of  listening  accurately  at  a  distanee. 

Monaural  hearing  is  inadecjuatc  in  many  life  situations  and  occui)ations.  If  the 
"monauralist"  walks  across  traffic  with  a  defective  ear  toward  the  oncoming 
cars  he  may  not  hear  the  warnings.  This  hazard  occurs  in  many  occupations,  such 
as  railroad  track  walkers,  laborers,  workers  in  noisy  shops.  Often  simple  directions 
or  instructions  are  missed  in  such  noisy  settings. 

Other  handicapping  situations  involve  drivers  of  vehicles.  If  the  left  ear  is  the 
competent  one  the  dri\'er  hears  the  traffic  noises  but  not  what  is  said  by  the 
passengers.  If  the  right  ear  is  the  competent  one  he  often  fails  to  hear  many 
signals  and  warnings  coming  to  his  left  side.  Such  problems  and  examples  are 
described  by  taxi  and  bus  drivers,  men  working  in  assembly  lines,  as  well  as 
those  in  sedentary  occupations  attending  interviews  and  louiid  tal)le  conferences. 
The  occupations  and  vocations  threatened  by  a  hearing  lo.ss  of  one  ear  are 
innumerable.  Musicians  and  orchestra  conductors,  judges  and  lawyers,  operating 
room  nurses,  waiters  and  bartenders  are  some  of  an  endless  list  whose  monaural 
loss  creates  a  handicap. 

music:  an  acoustic  expekiexce 

Music  is  another  area  of  human  behavior  which  distinguishes  mankind  from 
his  mammalian  relatives.  We  can  sing,  whistle,  purr  and  growl  as  do  other 
animals.  We  can  snap,  clap,  click,  thump,  and  beat  also.  But  we  have  designed 
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tools  with  which  we  can  make  other  and  new  sounds.  We  can  combine  these 
sounds  into  relationships  which  we  call  music. 

A  written  and  readable  system  of  notation  has  evolved  which  can  be  translated 
and  transformed  by  equipment  into  acoustic  form.  Each  class  of  sound  producing 
instruments  possesses  its  own  acoustic  spectrum  and  harmonics.  The  frequency 
range  of  the  entire  orchestral  machine  extends  well  into  the  upper  end  of  the 
human  auditory  spectrum. 

A  single  audible  note  produced  by  a  musical  instrument  carries  with  it  its 
overtones  and  harmonics.  Contemplate  the  acoustic  phenomena  of  vocal  and 
instrumental  soloists,  quartets,  ensembles,  choral  groups.  Consider  the  range 
and  \ari('ty,  the  hugeness  of  the  acoustical  product  of  a  fully  complemented 
orchestra,  of  an  operatic  company.  Music,  desirable,  e.xciting,  magnificent, 
expresses  human  emotion  of  the  highest  order.  Music  is  a  measure  of  the  unique- 
ness of  human  intellectual  and  emotional  acoustic  behavior. 

AUDITORY  MEMORY 

Auditory  nicniory  can  store  away  many  kinds  of  acoustic  experiences.  Vocal 
mimicry  is  one  kind.  Mimicry  is  often  observed  in  entertainment  in  the  theater. 
Some  actors  render  impressions  of  their  colleagues,  copying  their  voices  and 
inflection.  The  imitation  is  just  barely  distinguishable  from  the  authentic,  yet 
the  ear  and  memory  recognize  the  similarity  and  the  differences. 

The  sophisticated  listener  of  music  remembers  and  is  able  to  distinguish  several 
characteristics  in  voices  and  instruments,  and  performances  can  be  compared 
and  evaluated.  Expressions  such  as  "she  was  in  good  voice";  "He  flattened  the 
high  n()t(>s";  "The  tone  of  this  instrument  is  superior";  and  others  reflect  the 
eai  's  tuning  ability  for  exactness  of  note  as  well  as  the  awareness  of  volume  of 
modulation  and  innumerable  other  characteristics. 

In  hearing,  memory  and  familiarity  play  a  part.  ()b\-iously  we  recognize  the 
voices  of  family  and  fi-iends.  We  recei\'e  a  phone  call  and  the  conversation  starts 
without  any  preliminary  iiitioductioii.  The  familiar  listener  invariably  recognizes 
the  speaker  by  the  uiii(|U('  distinctiveness  of  that  one  voice.  Not  only  is  the  ear 
able  to  register  particulai'  (|ualities  of  the  voice,  but  the  cerebral  acoustic  memory 
centers  are  able  to  make  certain  identifications.  This  kind  of  memory  includes 
songs,  poems,  and  tales  heard  and  learned  in  our  childhood,  which  we  can 
remember  and  identify  after  many  years. 

PSYCHOLOGIC.\L  FACTORS 

Our  emotions  and  psychological  attitudes  influence  our  hearing,  what  we  hear, 
and  how  we  hear.  Sometimes  we  don't  hear  what  we  do  not  want  to  hear.  Some- 
times we  hear  or  think  we  hear  something  other  than  what  was  said.  Sometimes 
w(>  hear  the  silent  phone  or  (loorlx'll  ring.  Sometimes  we  hear  but  delay  our 
responses  or  icply,  because  of  some  jxsychological  influence.  In  psychiatry  it  is 
recoiii nzed  that  patients  often  hear  only  what  they  want,  and  reject  that  which 
they  wish  to  deny. 

We  enjoy  hearing  certain  voices  or  sounds  a)id  cringe  and  shi^•er  at  others. 
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such  as  chalk  scratching  across  a  blackboard.  A  baby  responds  to  the  warmth 
and  love  of  a  maternal  voice.  The  child  recognizes  authority  in  the  parental 
command.  We  stop  with  a  traffic  cop's  whistle,  and  with  the  fire  siren.  Irony, 
sarcasm,  humor,  sympathy,  anger,  disgust,  regret,  grief,  sorrow,  anguish,  pain, 
disappointment,  sincerity  and  insincerity,  joy  and  gaiety,  humility,  arrogance, 
tenderness,  love  are  voiced  and  heard,  and  we  react  both  to  the  word  and  its 
mood. 

SUMMARY 

How  can  we  estimate  the  socio-economic  amount  of  a  hearing  lo.ss?  Would  a 
certain  arithmetic  quantitative  loss  of  hearing  for  a  17th  century  and  20th  cen- 
tury man  be  the  same  handicap  socially  and  economically?  Is  a  certain  loss  of 
hearing  of  the  same  value  for  a  music  critic,  for  a  drama  critic  and  for  an  art 
critic? 

Can  we  estimate  a  percentage  loss  of  hearing?  Medico-legally  certain  firm 
answers  may  be  required  to  meet  that  situation.  However,  in  a  broader  sense  a 
percentage  loss  of  hearing  is  a  meaningless  number.  Can  we  estimate  the  material, 
emotional,  intellectual,  and  psychological  costs  of  any  hearing  lo.ss?  Hearing 
lo.s.ses  vary  from  minute  and  asymptomatic  to  total  deafness.  No  period  of  life  is 
spared,  from  the  newborn  infant  to  the  aged.  Not  only  do  the  acoustically 
handicapped  suffer  but  so  do  their  normal  hearing  family,  friends,  and  associates. 
No  one  really  escapes  some  of  the  difhculties  created  by  deafness. 

Th(>  car  is  truly  a  I'emarkable  organ;  microscopic  in  size,  enormous  in  its  re- 
sponse, cconoinieal  in  its  physiology.  An  effort  has  been  made  to  describe  rather 
than  define  some  ingredients  which  may  contribute  to  a  concept  of  normal 
hearing. 
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The  purpose  of  this  paper  is  to  present  a  re\'iew  of  mitral  stenosis,  with  em- 
phasis on  pathophysiology,  iiuHcal  ions  for  eommissurotomy,  and  the  surgical 
teohniciues  involved.  An  analysis  of  42  cases  operated  at  The  Mount  Sinai  Hos- 
pital l)et\veen  April         and  October  li)o8  is  included. 

THE  NORMAL  MITH.VL  VALVE 

A  lai-ge  anteromedial  (or  aortic)  cusp  or  leaflet,  and  a  smaller  posterolateral 
leaflet,  with  their  chordae  tcndineae  and  papillary  muscles,  constitute  the  mitral 
\al\-e.  The  posterior  or  minor  leaflet  is  attached  by  fibrous  ti.ssue  (the  mitral 
"ring"  or  ainmlus)  to  the  left  venti'icular  wall,  and  is  continuous  also  with  the 
endocardium  of  the  left  atrium;  ihe  basal  aspect  of  tlie  posterior  leaflet  has  a 
direct  attachment  to  the  left  xentricular  myocardium.  The  anterioi'  leaflet  also  is 
contiiHious  with  the  endocardium  of  the  left  atrium,  and  witli  the  aortic  root  and 
with  portions  of  the  left  and  posterior  cusps  of  the  aortic  valv(>.  Thus,  the  anterior 
leaflet  forms  the  lateral  aspect  of  the  outflow  ti'act  of  the  left  xcntricle,  separating 
it  from  the  mitral  orifice  and  directing  the  blood  into  the  aoi1a  (1,  2). 

The  leaflets  closing  the  mitral  ring  are  like  two  half-])aracliut cs  crowded  to- 
gether, one  much  lai-ger  than  the  other.  During  the  flrst  phase  of  \ cntricular  sys- 
tole (the  pha.se  of  i.-^ometric  contraction)  the  blood  in  the  left  \-entricle  balloons 
out  the  parachute-like  leaflets  fiom  below,  not  only  fllling  the  mitial  oi'ifice,  but 
causing  the  margins  and  occluding  surfaces  of  the  leaflets  to  be  in  apjiosition  over 
a  large  area.  Effecting  a  tight  closui-e  at  the  basal  attachments  of  the  leaflets  are 
the  two  conmhssures,  anterolateral  and  posteromedial.  \'alvular  tissue  bridges 
th(>  two  leaflets  at  the  commissures. 

The  cli()i-(hie  tcndineae  attached  to  the  anteromedial  cusp  are  fewer  than  those 
attaching  to  the  posteiolatei-al  cusp  and  are  grouped,  in  about  50  per  cent  of  in- 
stances, into  two  large  bundles  which  attach  themseh'es  to  each  end  of  the  under- 
surface  of  the  free  bolder  of  the  cusp.  The  choi'dae  of  the  posteiolateial  cusp  are 
more  numerous,  shortei',  and  widely  spread  o\'er  the  undersurface  of  the  free 
border  of  the  cusp  (;;).  'i'hese  difl'ering  anatomical  characteristics  of  the  two  leaf- 
lets and  of  the  chordae  assvune  great  signiflcance  in  the  surgery  of  the  mitral 
valve. 

In  order  h)r  the  \-ah-e  to  function  properly,  the  leaflets  must  be  intact  and  un- 
distort(>d;  th(y  must  be  larger,  when  in  apposition,  than  the  oriflce;  sufficiently 
mobile  to  allow  inn-estrained  apposition  of  one  against  the  other;  and,  when  in 
apposition,  they  must  be  restrained  by  the  chordae  tcndineae  and  papillary  mus- 

From  The  Departments  of  Surgery  and  Medicine,  The  Mount  Sinai  Hospital.  New- 
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cles  from  everting  into  the  atrium  beyond  the  level  of  the  optimal  coiitacit  of 
closure  (4). 

pathogp:\esis  of  mitral  valvio  disease 

l^arly  in  the  course  of  rheumatic  \'alvulitis,  minute  fibrin  clots  are  deposited 
on  the  surface  of  the  inflamed  cusps,  particularly  the  areas  which  come  into  ap- 
position during  ventricular  systole.  Similarly,  platelets  and  fibrin  are  deposited 
on  the  chordae  and  papillary  muscles.  Repeated  deposition  of  fibrin,  with  subse- 
(juent  organization,  results  in  fibrous  thickening  of  these  structures,  often  with 
varying  degrees  of  calcification.  Progressive  encroachment  on  the  commissures 
by  fibrous  tissue  reduces  the  size  of  the  valve  orifice.  Contraction  of  the  scar  tissue 
leads  to  distortion  and  loss  of  valve  substance;  if  pronounced,  an  incompetent 
valve  may  result.  A  similar  process  involves  the  chordae  tendineae  and  papillary 
muscles,  resulting  in  fusion  and  shortening  of  these  supporting  structures  f.")). 
Variations  in  the  magnitude  and  location  of  these  changes  account  for  the  entire 
spectrum  of  mitral  valve  pathology,  ranging  from  minor  involvement  to  signifi- 
cant stenosis  and  oi-  insufficiency. 

Lesions  of  the  mitral  leaflets  may  involve  the  valvular  edges  alone,  may  extend 
to  include  the  valve  proper,  or  may  involve  the  chordae  t(>ndineae  and  pai)illarv 
muscles  as  well.  Involvement  of  the  minor  (posterolateral)  val\e  leaflet  usually 
is  more  extensive  than  that  of  major  (aortic)  leaflet.  Thus,  while  the  minor  leaflet 
may  show  marked  thickening  and  be  firmly  fixed  by  shortened  chordae  tendineae, 
the  major  leaflet  may  exhibit  only  minimal  changes  and  retain  wide  mobility  (d). 
Under  such  circumstances  hemodynamically  significant  insufficiency  is  less  apt 
to  be  present. 

Harken  and  his  colleagues  have  classified  mitral  valvular  changes  into  the  two 
following  major  types: 

The  Diaphnu/m  Ti/pe 

In  this  the  major  cusp  proper  is  still  soft  and  elastic,  oi'  only  slightly  thickened, 
and  remains  mobile.  Three  subtypes  may  be  encoiuitered : 

A.  Simple  adhesions  along  the  thick(>ne(l  fibiotic  edg(>s  with  fusion  of  the  (aisps 
primarily  at  the  commissures  so  that  a  shortened  and  narrowed  slit  results,  the 
valve  proper  remaining  in  a  relatively  undi.storted  stat(\  No  iiisufiiciency  can  be 
detected.  Commissurotomy  can  be  performed  in  this  type  of  \'al\-e  with  ease,  and 
with  maximum  restoration  of  valvular  function. 

B.  Thickening  of  the  cusps  proper  in  addition  to  adhesions  along  the  valve 
edges.  In  this  type  the  mobility  of  the  minoi'  cusp  is  somewhat  impaired,  the 
major  cu.sp  remaining  mobile.  The  chordae  tendineae  are  only  minimally  in- 
volved. If  insufficiency  coexists,  it  is  only  minimal. 

C.  Diaphragmatic  funnel  subtype.  The  minor  cusp  and  its  chordae,  as  a  result 
of  fibrosis  and  scarring  are  more  or  less  fixed  and  rigid.  IIowe\  er,  the  major  cusp 
is  only  slightly  thickened  near  the  edge  and,  with  its  chordae  essentially  normal, 
is  still  able  to  maintain  an  adefjuate  range  of  motion;  thus  the  competency  of  the 
outflow  tract  of  the  left  ventricle  is  maintained.  The  valve  is  i-eti'acted  towards 
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the  left  ^'entriculal•  cavity,  involving  primarily  the  posterolateral  cusp  (which 
does  not  constitute  part  of  the  outflow  tract)  and  appears  somewhat  like  a  funnel. 
Mitral  insufficiency  is  usually  not  pronounced  because  the  anteromedial  or  major 
cusp  remains  essentially  intact. 

The  Funnel  Type 

Both  the  major  and  minor  cusps  are  fibrotic  and  thickened,  with  resultant 
complete  loss  of  mobility.  Extensive  fusion  of  the  chordae  and  scarring  of  the 
papillary  muscles  are  present,  and  may  even  form  a  secondary  stenotic  opening. 
The  fu.sed  cusps  assume  the  form  of  a  rigid  funnel  which  does  not  close  effectively, 
allowing  reflux  of  appreciable  amounts  of  blood  into  the  left  atrium  during  ven- 
tricular systole.  The  anteromedial  cusp,  being  deformed  and  rigid,  no  longer  ef- 
fectively separates  the  mitral  orifice  from  the  aortic  outflow  tract  and  stenosis  is 
almost  always  subsidiary  to  insufficiency.  Commissurotomy  offers  little  for  cor- 
rection of  this  type  of  valve. 

THE  HEMODYNAMIC  CHANGES  OF  MITRAL  STENOSIS 

When  the  mitral  valve  area  approaches  1.0  cm-  in  the  course  of  its  contraction, 
there  is  an  elevation  of  the  left  atrial  pressure  from  a  normal  of  5  to  10  mm  Hg 
to  as  high  as  20  to  25  mm  Ilg  in  scxcre  cases.  This  results  in  a  diastolic  atrioven- 
tricular filling  gradient  across  the  \-ah-e,  with  hypertrophy  and  dilatation  of  the 
left  atrium.  In  the  majority  of  ca.ses,  con.setiuent  to  the  elevation  of  left  atrial 
pressure,  progres.sive  pulmonary  hypertension,  initially  passive,  develops,  with 
progressive  diminution  in  the  caliber  of  the  lumina  of  the  pulmonary  arterioles 
(5,  7-11).  In  accordance  with  Poiseuille's  Law  (which,  to  be  sure,  is  only  approxi- 
mately applicable  to  blood  flow  in  the  smaller  caliber  non-rigid  pulmonary  ves- 
.sels)  the  ensuing  small  change  in  the  radius  and  capacity  of  these  vessels  produce 
marked  changes  in  the  resistance  to  flow  (8).  As  the  pulmonary  vascular  resist- 
ance increases,  assuming  a  relatively  constant  pulmonary  blood  flow,  the  pressure 
within  the  pulmonary  circulation  rises  (pressure  =  resistance  X  flow)  (7,  8,  10). 
Apparently,  pulmonary  vascular  resistance  does  not  increase  until  the  mitral 
valve  has  reached  this  critical  size.  Thereafter,  the  re.si-stance  is  roughly  propor- 
tional to  the  size  of  the  orifice.  This  assumption  is  supported  by  the  finding  that 
after  mitral  commissurotomy,  regression  in  pulmonary  va.scular  resistance  often 
occurs  (9,  10,  12). 

There  is  another  group  of  patients  who  develop  marked  pulmonary  vascular 
resistance  and  pulmonary  hypertension  early  in  the  cour.se  of  their  disea.se.  The 
rapid  development  of  pulmonary  vascular  resistance  in  these  patients  reduces 
pulmonary  blood  flow,  al)()rting  the  development  of  left  atrial  and  pulmonary 
capillary  hypertension.  In  this  group,  pulmonary  congestive  symptoms  are  tran- 
sient. Wood  (13)  reported  that  only  20  per  cent  of  patients  with  severe  pulmonary 
hypertension  ever  developed  prominent  pulmonary  congestive  symptoms;  in  the 
other  80  per  cent  the  clinical  picture  of  right  ventricular  failure  predominated 
almost  from  the  start. 

The  normal  pulmonary  circulation  is  a  low  pressure  .system,  with  mean  pres- 
sures of  approximately  15  to  20  mm  Hg.  In  .severe  mitral  steno.sis  the  mean  pul- 
monary artery  pressure  may  ri.se  to  as  high  as  70  to  80  mm  Hg  or  more.  The  ma- 
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jority  of  patients,  however,  have  mean  pulmonary  artery  pressures  of  35  to  40 
mm  Hg,  with  a  further  elevation  on  exercise.  In  addition  to  the  effect  of  the  pro- 
longed pulmonary  hypertension  on  the  pulmonary  vessels,  changes  in  the  lung 
parenchyma  also  occur,  characterized  by  perivascular  inflammation,  resulting  in 
pulmonary  fibrosis  and  diminished  compliance  of  the  lungs.  Alveolo-capillary  ex- 
change of  gas  is  impaired  and  the  over-all  pulmonary  functional  reserve  is  re- 
duced (37). 

Pulmonary  vascular  resistance  is  attributable  to  at  least  two  factors:  the 
structural  changes  in  the  pulmonary  vasculature,  and/the  vasoconstrictive  in- 
fluences on  the  pulmonary  vessels ;  this  vasospastic  element  is  ascribed  to  the  pas- 
sive pulmonary  hypertension,  and  possibly  to  varying  degrees  of  hypoxia  (14). 

The  relative  importance  of  each  of  these  two  factors  remains  conjectural  (8,  13, 
15,  16).  In  favor  of  the  occurrence  of  significant  pulmonary  vasoconstriction  is 
the  reduction  of  pulmonary  vascular  resistance  by  the  administration  of  gangli- 
onic-blocking  agents  or  acetylcholine  (14,  17).  When  acetylcholine  is  injected 
into  the  pulmonary  artery  (where  its  action  is  short-lived  and  is  dissipated  before 
reaching  the  systemic  circulation)  it  will  produce  a  striking  fall  in  pulmonary 
artery  pressure  without  a  reduction  in  cardiac  output  in  many  patients  with 
mitral  stenosis  and  pulmonary  hypertension  (18).  In  addition,  one  often  observes 
a  profound  fall  in  pulmonary  hypertension  following  immediately  after  adequate 
surgical  correction  of  the  stenotic  valve.  Obviously,  were  the  pulmonary  vascular 
resistance  in  these  particular  cases  due  primarily  to  structural  changes  in  the 
vessels,  this  reduction  could  not  be  expected  to  occur  so  promptly. 

On  the  other  hand,  progressive  structural  changes  certainly  do  occur  in  the 
pulmonary  arterioles.  There  is  initial  hypertrophy  of  the  media,  followed  by  in- 
timal  proliferation  with  diminution  of  the  lumen  of  the  vessel.  In  the  more  ad- 
vanced cases  one  also  finds  generalized  fibrotic  and  thrombotic  lesions  in  the  ves- 
sels, at  times  with  complete  occlusion  of  many  of  them.  Arteriosclerotic  changes 
also  occur  as  a  late  manifestation  (3,  15,  16,  19,  20).  In  many  advanced  ca.ses 
pulmonary  vascular  resistance  and  pulmonary  hypertension  subside  only  very 
gradually  over  a  period  of  several  years  subseciuent  to  commissurotomy,  suggest- 
ing that  these  structural  changes  also  are  functionally  significant  (21). 

Cardiac  output  in  symptomatic  mitral  stenosis  is  usually  diminished,  at  least 
with  exercise.  This  is  a  result  of  obstruction  to  the  inflow  of  blood  into  the  left 
ventricle  by  the  stenotic  valve  and  to  the  resistance  offered  to  flow  through  the 
pulmonary  vascular  bed.  Consequent  to  the  pulmonary  hypertension,  right  ven- 
tricular hypertrophy  and  dilatation  progressing  to  right  ventricular  failure  even- 
tually occurs  with  right  atrial  enlargement  and  venous  hypertension  as  the  end 
stage  (5,  9-11,  22). 

THE  DIAGNOSIS  OF  MITRAL  STE.VOSIS 

The  symptomatic  phase  of  mitral  stenosis  is  ushered  in  by  manifestations  of 
left  atrial  failure  and  pulmonary  congestion,  such  as  exertional  dyspnea,  noc- 
turnal dyspnea,  orthopnea  and  hemoptysis.  Initially  symptoms  may  be  provoked 
only  after  severe  exertion  or  excitement,  but  they  soon  become  incorporated  into 
the  patients'  daily  living.  As  the  disease  progresses  to  the  stage  of  increased  pul- 
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monary  va.sculai-  resistance  with  pulmonary  hypertension,  these  symptoms  are 
gradually  replaced  l)y  those  of  right  ventricular  failure.  Fatigue,  abdominal  dis- 
comfort due  to  enlaigenient  of  the  liver,  and  peripheral  edema  become  promi- 
nent. Palpitations  occiuring  at  any  stage  of  the  disease,  may  herald  the  onset  of 
atrial  fibrillation,  at  fiist  paroxysmal,  later  fixed.  Peripheral  and  cerebral  emboli- 
zation secondaiy  to  atiial  fihiillat ion  antl  left  atrial  enlargement  may  occur. 
Pulmonary  embolization  and  infarction  may  also  complicate  the  picture. 

The  classical  rumbling  apical  diastolic  murmur  with  presystolic  accentuation 
occasionally  may  be  greatly  diminished  or  indeed  inaudible  e\'en  in  the  presence 
of  severe  stenosis  (47),  notably  when  atrial  fibi-illation  motlitics  tlie  intensity  and 
quaHty  of  the  murmur  because  of  ineffecti\  ("  atrial  contraction.  In  "■pure"  mitral 
stenosis  the  first  heart  sound  is  accentviated  and  this  is  a  reliable  guide  to  the 
absence  of  significant  mitral  regurgitation.  The  ])res(Mice  of  an  opening  "snap"  of 
the  mitral  valve  is  the  most  constant  and  frecpient  physical  sign  of  uncomplicated 
mitral  stenosis.  It  has  been  shown  that  the  accentuated  first  heart  sound  and  the 
()p(>ning  "snap"  i(>flect  a  high  degree  of  mobility  and  elasticity  of  the  major  cvisp, 
and  therrfoic  the  likelihood  that  mitral  surgeiy  will  be  effective  (2:!).  On  the 
other  hand,  absence  or  iliminution  of  the  opening  snap  is  often  noted  in  conjunc- 
tion with  severe  \al\  ular  calcification  and  usually  accompanies  predominant  re- 
gurgitation (24).  l'>le\ation  of  the  puhnonaiy  arteiy  jjressure  is  often  suggested 
by  the  pi(>s(>nce  of  an  accentuat(>d  and  split  pulmonic  second  sound.  If  right  ven- 
tricular hypertrophy  is  marked  one  may  detect  a  diffuse  substernal  "lift." 

The  electrocardiogram  in  uncomplicated  mitral  stenosis  may  give  evidence 
only  of  left  atrial  enlargement  characterized  by  broad,  notched  P  waves  ("P 
mitrale").  Wood  suggests  that  the  "P  mitrale"  should  be  present  in  all  cases  of 
mitral  stenosis  (with  i'(>gular  siinis  rhythm)  se\-er(>  enough  to  warrant  surgery. 
The  pattern  of  right  ventricular  hypertrophy,  r(>])re.sented  by  right  deviation  of 
the  electrical  axis,  and  tall  delayed  Pv  waves  in  the  right  precordial  leads  and  in 
aVr  suggest  pretlominant  mitral  stenosis  complicated  by  pulmonary  hyperten- 
sion. 

Radiographic  and  fluorosco])ic  examination  in  mitral  stcMiosis  rcA'cals  an  en- 
larged left  atrium,  best  demonst I'ated  by  deviation  po.steriorly  and  to  the  right  of 
the  barium-hlled  esophagus.  It  is  also  (>vident  in  the  postero-anterior  pi'ojection 
by  the  presence  of  a  sh.idow  superimposed  on  the  I'ight  side  of  the  cardiac  silhou- 
ette ("double  density"),  flight  ventricular  hyperti'ophy  is  suggested  by  encroach- 
ment on  the  reti-ostei-nal  space  by  the  enlarged  chamber,  especially  in  the  light 
anteiioj-  oblicjue  projection.  In  the  postero-anterior  view  the  apex  appears 
roinided  and  elexated.  The  pulmonary  artery  segment  is  prominent,  antl  the  tip 
of  an  enlarged  left  atiial  apjxMidage  may  l)e  .seen.  It  is  often  difftcult  to  be  certain 
to  what  degi-ee  right  and  left  \-en1  ricular  enlargement  contribute  to  the  cardiac 
.silhouette  .seen  in  achancetl  mitral  disea.se.  Calcification  of  the  mitral  valve  may 
be  detected,  and  if  pronounced,  generally  indicates  a  serious  degree  of  mitral  re- 
gurgitation. 

Catheterization  of  the  right  heart  and  pulmonary  vessels  allows  direct  deter- 
mination of  right  atrial,  right  \ cut  riciilar  and  pulmonary  artery  pressures;  wedg- 
ing the  catheter  into  a  peiipheral  branch  of  the  pulmonary  artery  measures  the 
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"pulmonary  capillary"  pressure.  This  measurement  provides  an  indirect  estimate 
of  left  atrial  pressure  since  a  closed  maiiometric  system  communicating  with  the 
left  atrium  is  thereby  established.  Xormal  pressures  are  approximately  0-5  mm 
Ilg  in  the  light  atrium  (mean  pressure),  25  0  mm  Hg  in  the  right  ventricle,  25/8 
mm  Hg  in  the  pulmonary  arterj'  (mean  pressure  15  to  20  mm  Hg),  and  5  to  8  mm 
Hg  as  the  "pulmonary  wedge"  pressure.  The  earliest  hemodynamic  changes  in 
mitral  stenosis  are  reflected  by  an  increased  "pulmonary  capillary"  pressure. 
With  progression  of  the  disease,  as  the  "pulmonary  capillary"  (and  left  atrial) 
pressures  approach  25  to  30  mm  Hg,  elevation  of  the  pulmonary  artery  pressure 
begins  to  appear,  initially  on  exercise  alone,  and  then  at  rest.  In  moderately  ad- 
vanced disease  mean  pulmonary  pressures  of  40  to  50  mm  Hg  are  not  uncommon, 
with  a  further  rise  on  exercise.  In  more  advanced  cases  mean  pulmonary  artery 
pressures  as  high  as  80  to  90  mm  Hg  may  be  recorded  (8).  A  proportionate  rise 
in  right  ventricular  systolic  pressure  is  noted  and,  with  the  ach  ent  of  right  ven- 
tricular failure,  elevation  of  the  right  xcntiicuhu' end-diastolic  pressure  appears. 

With  the  development  of  technitjues  to  catheterize  the  left  cardiac  chambers, 
this  more  direct  approach  to  the  hemodynamic  alterations  of  mitral  stenosis  is 
usually  resorted  to  when  cardiac  catheterization  is  indicatcHl.  Either  transbron- 
chial  ()!■  a  percutaneous  approach  through  the  back  may  be  utilized  to  introduce 
the  catheter  directly  into  the  left  atrium  without  undue  I'isk.  By  simultaneous 
pressure  recordings  in  the  left  atrium  and  left  xciitricle,  an  estimate  of  the  dias- 
tolic filling  gradient  across  the  niitial  \  al\'e  may  be  obtained.  Xormallv  there  is 
no  gradient  acro.ss  the  \'ah'e.  Narrowing  of  th(>  \  al\'e  orifice  constitutes  an  ob- 
struction in  the  face  of  which  diastolic  blood  flow  can  l)e  elfect ixcly  maintained 
only  by  a  rise  in  left  atrial  pressui'e  to  pi'oduce  a  significant  pi'essure  gradient  (5 
mm  Hg  or  greater)  across  the  compromised  mitral  \  ah-e.  The  presence  of  such  a 
gradient  is  prima  facie  evidence  of  significant  mitral  .stenosis  CM)).  l!(>cent  inxcsti- 
gation  has  demonstrated  that  in  early  mitral  stenosis  the  A-\'  filling  gradient  may 
be  inconspicuous  at  rest,  but  becomes  apparent  with  exei'cise.  It  should  be  em- 
phasized that  in  the  majority  of  patients  the  fliagnosis  of  mitral  .stenosis  of  a 
degree  severe  enough  to  warrant  surgery  can  be  established  without  icsoiting  to 
cardiac  catheterization.  In  selected  ca.-<es,  liowexer,  when  the  clinical  picture  is 
obscure,  when  othei'  diagnostic  pi'ocedui'es  ai'e  iiiconclusixc,  oi-  when  the  .symp- 
toms ai-e  (lis])ropoi1ionate  to  the  ol)j(M'ti\-e  findings,  cardiac  catheterization, 
especially  of  the  left  side  (jf  the  heart,  is  essential  to  determine  the  presence  and 
degree  of  stenosis. 

ixnrcATio.vs  fok  mitral  coMMissrucrro.MV 
Once  the  diagnosis  of  miti'al  \-al\-ulai'  (li.-<ea.--e  with  significant  .stenosis  has  been 
establi.shed,  the  advisability  of  surgical  inlerxcnt ion  nuist  be  d(>termined.  In  the 
light  of  present  day  knowledge  patients  who  are  completely  asymptomatic,  / .( . 
Class  I  of  the  American  Heart  As.sociation  classification,*  ai-e  not  considei'ed 

*  Class  1.  Cardiac  disease,  Imt  no  limitation  of  jjhysieal  activity. 
Class  2.  Slight  limitation  of  physical  activity. 

Class  :-!.  Marked  limitation  of  physical  activit>-;  symjjtoms  even  with  the  mikler  forms 
of  activity. 

Class  4.  Discomfort  with  any  physical  activit\-;  may  even  he  present  at  rest. 
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suitable  for  surgery  by  most  investigators  (25-31).  It  is  interesting  to  note,  how- 
ever, that  Bailey  has  recently  operated  on  patients  in  Class  1  who  chose  to  undergo 
surgery  because  of  concorn  about  future  progression  of  their  disease,  and  noted 
valve  openings  as  small  as  1 ..")  cm-  or  less,  emphasizhig  the  compensatory  capacity 
of  the  heart  (5). 

The  prime  indication  for  commissurotomy  at  the  present  time  is  evidence  of 
progression  of  the  disease.  The  early  Class  2  patient  with  mild,  non-progressive 
symptomatology  may  be  considered  on  an  elective  basis.  Freciuently,  with  simple 
medical  measures  and  a  minor  readjustment  of  the  patients'  activities,  these  pa- 
tients enjoy  a  rather  satisfactory  state  of  compensation,  and  a  relatively  active 
life  barring  such  hazards  as  embolization.  However,  the  striking  decrease  in  op- 
erative mortality  and  morbidity  in  this  group  of  patients  over  the  pa.st  10  years 
(from  14%  to  I'r)  and  the  excellent  operative  results  obtained,  combined  with 
the  disability  which  may  be  imposed  under  medical  management  even  at  this 
stage  of  the  disease  are  cogent  arguments  for  early  consideration  of  surgical  in- 
tervention (.S2). 

Patients  in  late  Class  2  or  in  Class3  const itute  the  larger  number  of  .-surgical  pa- 
tients. Once  the  disease  has  progressed  to  this  stage  it  carries  the  implication  of 
shortened  life  expectancy  and  increased  morbidity.  Levine  has  noted  that  the 
average  peiiod  l)etween  the  onset  of  signs  of  congestive  failure  and  death  is  four 
and  thice-fifths  years,  (hant  (33)  reported  that  45  percent  of  Class  3  subjects 
were  dead  at  the  end  of  a  10  year  follow-up  period.  Olsen  (34)  found  that  only  51 
per  cent  of  176  Cla.ss  2  (fibrillating)  and  Class  3  patients  treated  medically  were 
still  alive  after  seven  years.  In  contrast,  Harkens  (35)  reported  that  87  per  cent  of 
1000  similar  patients  ticated  surgically  survived  for  seven  years,  even  when  the 
operative  mortality  of  three  per  cent  was  included.  Baily  (5)  (1000  cases)  and 
Digliotti  (6)  (2000  cases)  report  similar  results. 

Patients  in  Class  4  are  cardiac  invalids.  In  the  pre-surgical  era  they  were 
doomed  to  a  life  of  complete  inactivity  and  early  demise  even  with  the  best 
available  medical  therapy.  The  difference  between  the  survival  rates  of  surgically 
and  medically  treated  Class  4  patients  is  striking.  For  example,  in  Olesen's  group 
of  medically  treated  patients,  only  six  per  cent  were  alive  at  the  end  of  six  years, 
while  in  Harken's  group  of  operated  patients,  the  survival  rate  was  54  per  cent  at 
the  end  of  seven  years,  including  an  operative  mortality  of  24  per  cent  (35).  The 
grave  progno.stic  implication  of  Class  4  is  further  attested  by  the  report  that  only 
40  per  cent  of  Class  4  medically  treated  patients  are  still  alive  after  one  year  (37). 
It  is  noteworthy  that  although  the  operative  mortality  in  Classes  2  and  3  has 
continued  to  fall  with  improved  techni(iues  and  experience,  the  operative  mortal- 
ity in  Class  4  patients  has  remained  essentially  unchanged  at  20  to  25  per  cent 
(5,  35).  However,  if  the  Class  4  patient  survives  an  adequate  commissurotomy, 
satisfactory  and  sometimes  striking  improvement  is  experienced.  In  fact,  most 
larger  series  report  approximately  80  per  cent  of  patients  improved  after  com- 
missurotomy in  Class  2  and  3,  and  60  per  cent  improved  in  Class  4  (5,  28,  32, 
35,  36).  In  view  of  this  experience  it  is  apparent  that  surgery  should  be  performed 
before  life  is  threatened  and  when  much  can  be  accomplished  at  a  low  operative 
risk.  Once  the  patient  has  advanced  into  class  4  the  operative  risk  becomes  sig- 
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nificantly  increased  and  the  potentialities  for  rehabilitation  are  greatly  dimin- 
ished. 

The  onset  of  atrial  fibrillation  is  considered  by  most  investigators  to  be  an  indi- 
cation for  mitral  commissurotomy  (5,  28,  30,  32).  By  reflecting  hypertrophy  and 
dilatation  of  the  left  atrium  due  to  atrial  hypertension,  this  arrhythmia  connotes 
moderately  advanced  mitral  stenosis.  In  addition  to  the  effect  of  atrial  fibrillation 
in  reducing  cardiac  output,  it  carries  the  added  hazard  of  embolization  which 
may  be  crippling  or  fatal. 

Embolization  is  considered  an  important  indication  for  mitral  surgery.  Al- 
though the  use  of  anticoagulant  drugs  may  provide  some  degree  of  protection 
against  embolization,  no  completely  satisfactory  medical  preventive  measure  is 
available.  The  incidence  of  preoperative  embolization  in  mitral  stenosis  is  15  to 
25  per  cent  in  reported  series  (5,  28).  If  the  patient  is  experiencing  showers  of 
peripheral  emboli  commissurotomy  may  have  to  be  performed  as  an  emergency 
procedure.  Generally,  operation  is  deferred  for  one  or  two  months  after  major 
embolization,  maintaining  the  patient  on  anticoagulants  in  the  interim.  Thrombi 
are  reportedly  found  in  the  atrium  and  appendage  in  only  half  of  cases  after  recent 
embolization.  In  fact  Baronofsky  states  that  thrombi  are  rarely  found  in  the 
atrium  of  patients  who  have  previously  sustained  embolization  (38).  Commissurot- 
omy reduces  the  incidence  of  subsecjuent  embolization  (to  less  than  2  %)  by  re- 
ducing stasis  in  the  left  atrium  by  effectively  enlarging  the  mitral  orifice,  and  by 
auricular  appendectomy,  thereby  removing  a  nidus  for  stagnation  of  blood  and 
thrombus  formation. 

Hemoptysis  associated  with  mitral  stenosis  often  is  an  indication  for  surgical 
intervention.  Rust  colored  sputum  indicates  engorgement  of  the  alveoli  with  red 
blood  cells  due  to  congestion  of  the  pulmonary  vasculature.  Frankly,  bloody  spu- 
tum is  generally  caused  by  the  rupture  of  engorged  bronchial  veins  and  occasion- 
ally, if  very  profuse,  may  be  an  immediate  threat  to  life,  nece.ssitating  emergency 
commissurotomy.  Hemoptysis  subseciuent  to  valvuloplasty  is  almost  non-exist- 
ent. 

Pregnant  patients  with  mitral  .stenosis  rarely  require  commissurotomy  during 
the  pregnant  state.  If  the  symptoms  are  mild,  pregnancy  can  be  well  tolerated  if 
carefully  managed.  On  the  other  hand.  Class  3  and  4  patients  who  first  come  under 
observation  during  the  first  trimester  of  pregnancy  can  undergo  commissurotomy 
with  little  more  risk  than  in  the  non-pregnant  state.  The  alternatives  to  immedi- 
ate operation  are  either  interruption  of  pregnancy  and  then  commissurotomy,  or 
continuation  of  the  pregnancy  under  careful  medical  management  with  subse- 
quent commissurotomy.  If  commissurotomy  is  elected,  it  should  be  performed 
during  the  first  trimester,  since  the  operative  risk  is  substantially  increased  later 
in  pregnancy  (5,  28). 

RELATIVE  CON'TRAINDIC.\TIONS  TO  MITRAL  COMMISSUROTOMY 

Associated  Valvular  Lesions 

Mitral  insufficiency.  The  discussion  heretofore  has  been  concerned  primarily 
with  the  so-called  essentially  "pure"  mitral  stenosis;  in  practice,  however,  one 
encounters  a  spectrum  of  mitral  disease,  ranging  from  "pure"  stenosis  through 
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slight  insufficiency  to  gross  mitral  regurgitation.  McDonald  (12)  noted  a  distinct 
relationsfiip  between  the  mitral  vahc  area  and  the  predominant  lesion  in  patients 
with  pronounced  symptoms.  Three  grades  of  valve  area  were  investigated:  less 
than  0.8  cm-,  0.9  to  1.6  cm^,  and  1.7  cm^  or  larger.  The  smallest  areas  corre- 
sponded to  "pure  stenosis,"  the  intermediate  sizes  to  "mixed"  lesions,  and  the 
larger  vah'c  areas  to  predominant  mitral  regurgitation.  Although  mitral  stenosis 
and  insufficiency  may  coexist,  and  the  physical  findings  of  both  may  be  present, 
ill  selecting  patients  for  commissurotomy  one  nuist  determine  the  predominant 
lesion.  With  the  de\'(>!opineiit  of  elfeclive  techniciues  for  the  repair  of  regurgitant 
as  well  as  stenotic  \  al\'es,  i)art  icularly  with  the  aid  of  extracorporeal  circulation, 
all  mitral  lesions  will  be  amenable  to  surgery. 

The  differentiation  of  predominant  mitral  stenosis  from  iiisufhciency  cannot  be 
made  on  the  basis  of  symptomatology.  Most  patients  with  gross  mitral  regurgi- 
tation demonstrate  an  apical  holo.systolic  blowing  murmur  transmitted  into  the 
axilla.  The  absence  of  this  mvu-mur  vii'tually  excludes  significant  mitral  incompe- 
tence. Between  these  two  extremes,  one  cannot  correlate  the  degree  of  insuffi- 
ciency with  the  intensity  of  the  murmui'.  The  absence  of  an  "opening  snap"  of 
the  mitral  \  ;il\-e  and  or  a  normal  or  diminished  first  heart  sound  rather  than  an 
accentuated  one  also  suggests  j)re(loiniiiaiit  insufficiency  (112,  1(1).  Ijcft  ventricular 
hypertroiiliy  (in  llie  absence  of  aortic  \al\'e  disease),  (lenioiistrated  (Mther  by  dis- 
placeiiieiil  of  the  apex  iini)ulse  outward  and  downward  or  by  radiographic  or 
electrocardiographic  evidence,  is  compatible  with  predominant  mitral  regurgita- 
tion, and  excludes  significant  mitral  stenosis.  The  finding  of  neither  a  left  nor  a 
light  \-eiitricular  hypertrophy  pattern  on  ekM'trocardiogram  should  also  make  one 
suspicious  of  significant  mitral  regurgitation.  Left  heart  cardiac  catheterization 
may  detect  the  ])resence  of  insullicieiicy  by  demonst rat ing  a  regin-gitant  or  "V" 
wa\'e  in  th(^  left  atrial  ])ressure  tracing,  but  this  is  an  inconstant  finding  ((>).  Many 
other  ))roce(lures  liaxc  been  suggested  to  delineate'  the  predominant  lesion  but, 
as  yet,  there  is  no  absolute  clinical  or  lalxii'atorv  method.  ( )ccasioiially  one  must 
resort  to  e\])loratory  thoracotomy  to  make  the  correct  diagnosis;  the  relative 
safety  of  the  |)roce(liire  makes  this  feasible. 

Adiiif  /('{lunjildtidii .  If  this  lesion  is  promiiHMit,  mitral  commissurotomy  utiliz- 
ing a  closed  heart  techiii(|ue  should  not  be  performed  (2.!,  2.S).  If  minor  in  degree, 
as  judged  by  a  normal  or  neai-noi  inal  diastolic  pressure,  and  the  ab.sence  of  the 
other  hemodynamic  signs  of  free  regurgitation  (C'orrigan's  pulse,  1  )uroziez's  sign, 
etc.),  this  lesion  is  in  itself  not  an  absolute  contraindication  to  the  conventional 
mitral  coiiiinissurotoiny.  Some  beiie\-e,  liowe\-er,  that  patients  with  e\'(>n  minor 
degrees  of  .aortic  insufiicieiicv  may  Ix'coine  worse  after  mitral  cominissurotomy 
due  to  the  increased  blood  flow  into  the  left  \-entricle  which  the  incompetent 
aortic  \  al\-e  caniiol  handle.  With  the  a(l\-eiit  of  open  heart  surg(>rv,  however,  both 
\-alvular  lesions  can  be  dealt  with  concoinitaiitly.  One  often  notes  a  diastolic 
blowing  iiiiii  iinir  along  the  left  sternal  border  in  miti'al  stenosis  (( Iraham-Steell 
murmur),  associated  with  pulmonary  hypertension  aiul  relati\-e  pulmonic  insuffi- 
ciency-, which  should  not  l)e  confused  with  the  murmur  of  aortic  iiisufhciency.  The 
Graham-Steell  nmrmur  generally  disappears  after  successful  commissurotomy. 
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Aortic  stenosis  associated  with  mitral  stenosis  is  not  a  contraindication  to  com- 
missurotomy provided  the  aortic  \alve  is  attacked  concurrently.  If  the  aortic 
stenosis  is  not  relie\'ed,  commissurotomy,  l)y  increasing  the  influx  of  blood  into 
the  left  ventricle,  places  an  added  burden  upon  an  already  compromised  left  ven- 
tricle (28,  39,  40). 

Tricuspid  valve  lesions  are  rare.  Significant  tricuspid  stenosis,  if  present,  can  be 
attacked  by  a  right-sided  approach  as  described  by  Bailey  (5),  at  the  same  time 
the  mitral  ^'ah-e  is  opened.  Tricuspid  insufficiency  is  generally  relative,  conse- 
quent to  the  right  ventricular  enlargement  occurring  in  advanced  mitral  disease. 
It  often  improves  after  successful  mitral  valve  correction  and  reduction  in  the 
pulmonary  hypertension. 

Acute  Rheumatic  Fever 

The  diagnosis  of  acti\-e  rheumatic  carditis  is  difficult  in  these  patients,  since 
the  classical  Jones'  criteria  are  difficult  to  apply  (28).  If  rheumatic  activity  is  sug- 
gested by  changing  mui-niurs,  pericarditis,  associated  polyarthritis,  or  by  unex- 
plained f('\'cr  associated  with  acute  phase  reactants  and  elevation  of  the  anti- 
streptolysin titer,  commissurotomy  is  best  postponed.  Active  carditis  makes  the 
surgery  more  hazardous,  and  increases  the  possibility  of  later  re-stenosis  of  the 
valve  (41).  If  the  patient  exhibits  only  minor,  non-specific  abnormalities,  such  as 
unexplained  low  grade  fever,  ele\ated  esr  or  C-reacti\-e  protein,  etc.,  these 
should  not  be  construed  as  necessarily  representing  rheumatic  acti\'ity.  If  a  clear 
indication  for  commissurotomy  is  otherwise  present,  one  may  proceed  with  sur- 
gery. It  should  also  l)e  mentioned  that  there  appears  to  be  no  correlation  between 
the  incidence  of  Aschoff  bodies  in  the  auricular  biopsies  and  the  clinical  course  of 
these  patients. 

Subacute  Bacterial  Endocarditis 
This  is  an  alisolute  contraindication  to  mitral  commissurotomy.  After  a  waiting 
period  of  three  to  six  months  after  successful  treatment  and  reevaluation  for  the 
appearance  of  im  oh'ement  of  other  \'ah'es,  surgery  may  be  performed. 

Age 

Advancing  age  is  not  a  conti'aindication  to  conunissurotomy  per  sc.  In  fact, 
when  similar  stages  of  the  disease  are  compared,  the  operati\  e  risk  and  percentage 
of  improvement  are  identical  in  younger  and  older  age  groups  (42).  Howe\'er,  one 
must  consider  the  possibility  of  associated  coronary  artery  disease  and  other  de- 
generati\-e  diseases  in  the  older  age  groups,  and  weigh  the  exi)ected  benefit  fiom 
successful  surgery  against  the  life  expectancy  of  the  patient  treatetl  conserxa- 
tively. 

MITR.\L  commissurotomy  AND  ITS  COMPLICATION'S 

There  is  general  agreement  as  to  the  ad\dsability  of  finger  fracture  of  the  valve 
before  any  attempt  is  made  with  the  knife  (2,  25,  2(j,  35,  43-47).  The  .separation 
of  the  commissures  by  digital  pressure  alone  is  indicated  whene\'er  stenosis  is  due 
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chiefly  to  a  fibrotic  fusion  of  the  commissures.  The  best  surgical  results  are  ob- 
tained where  the  leaflets  are  still  elastic  and  do  not  show  sclerosis  or  calcification. 
Digital  splitting,  however,  may  be  completely  satisfactory  even  in  the  presence 
of  sclerotic  and  calcified  valvular  structures  if  these  changes  are  limited  to  the 
surface  of  the  leaflets  without  involving  the  commissures,  and  if  only  relatively 
soft  tissue  keeps  the  cusps  adherent  (25,  36,  44,  47-49).  Dogliotti  (36)  reported  a 
series  of  2000  cases  of  mitral  commissurotomy  in  which  splitting  alone  was  em- 
ployed in  67  per  cent  of  these  cases. 

In  most  cases  the  splitting  maneuver  is  performed  primarily  on  the  anterior 
commissure  since  it  is  more  accessible;  however,  pressure  should  be  directed 
toward  that  commissure  which  at  the  exploration  seems  easier  to  split.  The  val- 
vular separation  should  be  carried  out  gradually  so  that  the  earliest  indication  of 
any  created  regurgitation  may  be  recognized  and  further  manipulations  of  that 
commissure  terminated  at  once,  limiting  to  an  insignificant  amount  any  incom- 
petence which  might  inadvertently  be  produced  (36,  43).  Those  patients  in  whom 
a  mild  degree  of  insufficiency  is  unavoidably  produced  at  surgery  do  almost  as 
well  as  those  without  any  insufficiency;  however,  those  with  more  pronounced 
operative  regurgitation  have  proportionately  poorer  results  (13,  16,  2(),  36,  48, 
49).  In  many  instances  one  commissure  may  be  sclerotic  or  deeply  calcified  while 
the  other,  although  fused,  may  still  be  elastic  and  yield  easily  to  the  finger.  In 
these  cases  the  complete  separation  of  the  softer  commissure  can  produce  an 
opening  of  3  to  3.5  cm-.  Under  such  circumstances  this  must  be  considered  an 
adequate  opening  of  the  mitral  valve  (36). 

Instrumental  commissurotomy  is  appropriate  in  cases  in  which  digital  pressure 
is  not  effective  or  the  enlargement  so  obtained  is  considered  to  be  inadecjuate. 
When  such  a  situation  exists  further  finger  manipulation  can  be  very  dangerous 
because  any  of  the  following  may  occur:  a.  laceration  of  the  auricular  appendage 
or  perforation  of  the  \eiitricular  myocardium  with  hemorrhage,  b.  prolonged 
occlusion  of  the  atrioventricular  orifice  leading  to  diminished  cardiac  output, 
hypotension,  cardiac  arrhythmias,  or  asystole,  c.  mobilization  of  atrial  thrombi, 
d.  laceration  of  the  valve  leaflets  resulting  in  mitral  regurgitation.  For  maximum 
restoration  of  cusp  mobility  both  instrumental  commissurotomy  and  finger  frac- 
ture should  attempt  to  extend  the  incision  in  the  commissure  up  to  the  fibrous 
mitral  ring  (2,  36,  43,  44,  47,  48,  51).  When  the  commissures  are  distorted  and 
ill-defined  it  is  best  to  err  on  the  side  of  cutting  toward  the  posterior  leaflet  and 
its  chordae  rather  than  toward  the  anterior  leaflet.  The  rationale  for  such  a  man- 
euver is  twofold.  Fir.st,  since  the  posterolateral  cusp  does  not  usually  constitute 
part  of  the  aortic  outflow  tract,  an  incision  into  this  cusp  does  not  produce  the 
degree  of  hemodynamically  significant  regurgitation  that  would  obtain  if  a  sim- 
ilar cut  were  made  into  the  anteromedial  cusp.  Second,  if  the  anterior  leaflet 
should  be  cut  a  wide  split  in  the  cusp  is  effected  by  the  pulling  action  of  the  papil- 
lary muscles  and  their  chordae,  thus  separating  the  cusp  at  the  site  of  the  incision 
and  only  aggravating  the  incompetence  of  the  valve.  This  does  not  occur  if  the 
posterolateral  leaflet  is  cut,  because  of  its  chordal  distribution  as  described  under 
the  normal  anatomy  (42,  50). 
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At  times  one  may  only  be  able  to  initiate  fracture  with  the  finger  and  an  instru- 
ment may  be  necessary  for  completion  of  the  incision;  the  converse  of  this  also 
occurs  (36,  44,  48,  49). 

It  has  been  amply  demonstrated  that  the  best  functional  results  are  obtained 
in  those  subjects  in  whom  the  greatest  enlargement  is  obtained.  Therefore,  every 
attempt  should  be  made  to  enlarge  the  orifice  to  as  near  normal  size  as  possible 
(43,  44,  50-52).  In  a  well-performed  commissurotomy  Dogliotti  (36)  noted  that 
the  initial  size  of  the  orifice  bore  no  relation  to  how  great  an  enlargement  was  ob- 
tainable. Despite  a  great  increase  in  size  of  the  orifice,  there  is  usually  no  increase 
in  the  incidence  of  surgically  induced  insufficiency.  Operation  is  considered  satis- 
factory if  the  surface  area  of  the  orifice  can  be  enlarged  to  3  to  3.5  cm-,  but  lesser 
enlargement  of  the  mitral  ring  must  be  considered  adequate  if,  because  of  the 
local  conditions,  further  manipulation  might  be  dangerous.  Such  a  situation  e.xists 
if  thrombi  are  present  in  the  left  atrium  or  if  verrucae  or  particles  of  calcium  pal- 
pated on  the  valve  cusps  or  near  the  commissures  could  be  easily  dislodged  by 
repeated  maneuvers  (5,  36,  44,  45).  In  some  cases  the  surgeon  may  encounter 
anatomic  situations  in  which  all  attempts  at  commissurotomy  will  fail,  and  pro- 
duce either  mitral  insufficiency  or  accentuate  a  pre-existing  insufficiency.  This 
situation  exists  particularly  when  the  valvular  leaflets  are  retracted  and  have 
completely  lost  their  original  shape,  due  to  marked  valvular  calcification,  and  to 
papillary  muscles  forming  a  musculofibrous  canal,  i.e.,  the  "funnel-type"  stenosis 
previously  described  (1,  36,  49). 

Re-stenosis  of  the  valve  probably  occurs  only  if  the  valve  is  not  adequately 
opened,  since  if  the  fused  commissures  are  split  or  cut  all  the  way  to  the  annulus 
there  is  rarely  a  recurrence  of  stenosis.  By  completely  splitting  the  fused  commis- 
sure to  the  annulus  not  only  is  a  larger  mitral  orifice  obtained,  but  in  effect  a 
valvuloplasty  is  performed  since  this  maneuver  increa.ses  the  mobility  of  the 
cusps  and  thus  improves  valvular  function  (5,  35,  39,  44,  50,  51).  The  effectiveness 
of  the  valve  fracture  may  be  further  evaluated  by  comparing  direct  pressure 
measurements  of  the  pulmonary  artery,  left  atrium,  and  the  atrioventricular 
gradient  across  the  mitral  valve  before  and  after  commissurotomy.  If  a  significant 
gradient  persists  (greater  than  5  mm  Hg)  a  more  adecjuate  commissurotomy  is 
necessary,  if  feasible.  Pulmonary  hypertension,  if  present,  is  usually  significantly 
reduced  except  when  there  are  pronounced  organic  vascular  changes. 

In  Dogliotti's  series  of  2000  reported  cases  the  mortality  was  lowest  in  patients 
with  elastic  valves  (2.5  per  cent),  slightly  higher  in  those  who  presented  with 
sclerotic  valves  (2.8  per  cent),  and  appreciably  higher  in  those  patients  having 
extensively  calcified  valves  (5.6  per  cent).  The  mortality  appeared  to  be  related 
more  to  the  anatomic  condition  of  the  stenotic  valve  than  to  the  operative  tech- 
nique employed  (36). 

There  are  certain  obvious  limitations  to  the  orthodox  left-sided  approach  to 
the  mitral  valve.  This,  in  conjunction  with  the  relative  frequency  of  multivalvu- 
lar involvement,  has  prompted  Bailey  to  introduce  a  right  thoracotomy  tech- 
nique when  indicated.  Through  this  right-sided  approach  the  heart  is  exposed 
and  an  incision  is  made  into  the  interatrial  groove  within  a  pursestring  suture. 
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The  left  atrium  is  entered  with  the  exploring  finger  through  an  opening  produced 
in  the  interatrial  septum.  It  is  his  belief  that  there  are  certain  distinct  advantages 
to  this  approach.  The  most  important  of  these  is  the  ready  accessibility  to  the 
tricuspid  and  aortic  valves  for  simultaneous  corrective  surgery.  A  second  advan- 
tage is  the  much  greater  facility  and  accuracy  with  which  the  posterior  mitral 
commissui'e  can  l)e  separated,  either  digitally  or  instrumentally.  Bailey  estimates 
that  an  expert  operator  usually  can  achie\'e  an  approximately  50  per  cent  larger 
opening  of  the  mitral  valve  by  this  tcchniciue  without  any  increase  in  the  produc- 
tion of  regurgitation.  This  approach  accordingly  is  advocated  by  Bailey  for  sec- 
ondary commissurotomy  since  it  has  the  additional  advantage  that  the  left  atrial 
cavity  can  be  entered  through  the  virginal  right  pleural  cavity.  A  third  advan- 
tage is  that  it  obviates  the  use  of  the  left  auricular  appendage  as  an  entrance  pas- 
sageway. Since  this  appendage  has  been  found  to  contain  thrombi  in  about  30  per 
cent  of  all  patients  operated  on  for  mitral  stenosis  it  would  seem  that  by  the  very 
act  of  inserting  a  finger  into  its  lumen  the  operator  must  incur  an  unavoidable 
risk  of  dislodging  thrombotic  material.  The  right-sided  route  would  seem  to 
minimize  this  risk  since  the  operating  finger  approaches  the  mitral  valve  from 
the  I'ight  through  an  incision  which  is  made  through  the  septal  wall  of  the  left 
iitrium  (.1, 

Hypotension  may  occur  at  any  time  during  the  course  of  the  procedure.  Exces- 
sive blood  loss  during  the  intra-cardiac  maneuvers  (including  laceration  or  per- 
foration of  the  myocardium),  occlusion  of  the  mitral  orifice  for  a  protracted  period 
of  time,  and  cardiac  arrhythmias  (especially  rapid  atrial  fil)rillation)  are  the  etio- 
logic  factors  usually  incriminated.  Shock  may  be  encountered  even  before  the 
initial  skin  incision.  Positioning  of  the  patient  on  his  right  side  may  significantly 
shift  the  mediastinum  and  be  responsible  for  mechanically  reducing  the  cardiac 
output.  The  relaxation  associated  with  general  anesthesia  dilates  the  peripheral 
\-ascular  bed.  When  occurring  in  patients  with  a  reduced  and  often  fixed  cardiac 
output,  as  ill  adx'anced  mitral  stenosis,  a  precipitous  and  alarming  loss  of  effective 
circulation  may  be  the  conse(|ueiice.  \'asopressor  drugs  and/or  blood  transfusion 
may  be  r(M|iiii('d  to  maintain  the  blood  pressure. 

In'e\  ('isil)le  caidiac  ai  rest  is  an  e\  er  present  possibility,  especially  in  far  ad- 
vanced cases  ('A).  Today,  such  patients  can  he  operated  on  with  the  aid  of  extra- 
corporeal circulation  to  insure  adeciuatc  coroiiarv  peitusion  during  the  procedure. 

Embolization  may  (jccur  at  any  time,  hut  is  nioic  likely  to  occur  during  manip- 
ulation of  the  auricle  or  the  mitral  \  al\-e,  often  in  spite  of  temporary  intra-thora- 
cic  occlusion  of  the  supra-aoitic  atrial  trunks.  It  has  been  reported  in  up  to  10 
per  cciil  of  caso  with  piiM ipcrat  cinbolization.  l']ml)oli  may  originate  from  the 
auricular  appendage,  the  left  atrial  wall  or  from  calcifications  ai'ound  the  mitral 
oi-ifice.  I'jriholizatioii  is  usually  to  the  central  ner\-ous  system  and  may  be  fatal  (4). 
Embolization  in  the  inunediate  postoperative  period  is  a  less  likely  occurrence 
(32,  35).  I'siially  the  patient  is  sufficiently  awake  at  the  end  of  the  operation  to 
move  his  extremities  on  conunand,  enabling  one  to  detect  operative  embolization. 

Cardiac  irregularities  occurring  postoperatively  require  careful  regulation. 
Auricular  fibrillation  occurs  in  a  substantial  number  (15-20' .  )  of  ])()st operative 
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patieiit.s  ill  whom  normal  sinus  rhythm  was  present  postoperatively  (5,  18,  32, 
35).  The  majority  of  those  who  do  fihrillate  re\'ert  spontaneously,  and  most  of  the 
remainder  d(j  so  under  therapy;  a  few  remain  with  permanent  atrial  filjrillation. 
Wood  (13)  states  that  eoiiversioii  should  not  l)e  attempted  before  the  end  of  the 
second  week,  due  to  an  initial  refractory  phase. 

Congesti\'e  heart  failure  secondary  to  rapid  auricular  fibrillation  or  mitral  in- 
sufficiency (pre-existing  or  surgically  produced)  is  another  postoperative  compli- 
cation. It  occurs  not  infrecjuently  in  ad\'anced  cases,  often  in  association  with 
pulmonary  embolization.  Less  ad\-anced  cases  often  present  no  postoperative 
problems. 

The  "post -commissurotomy  syndrome,"  consisting  of  malaise,  fexcr,  leuko- 
cyto.sis,  elevated  sedimentation  rate  and  C-reactive  protein,  electrocardiographic 
evidence  of  pericarditis  with  or  without  pericardial  or  pleural  effusions  and  pleu- 
ritic chest  pains,  may  occur  in  from  10  to  25  per  cent  of  patients.  This  syndrome, 
usually  appearing  between  the  second  and  twelfth  week  aft(>r  operal ion,  may  re- 
cur for  many  months  and  occasionally  for  years,  but  nevertheless  lias  a  good 
prognosis.  Treatment  consists  of  administration  of  salicylates  and/or  cortico- 
steroids. The  appearance  of  the  syndrome  seems  not  to  affect  the  ultimate  benefit 
obtained  from  commissurotomy  (23,  55,  56). 

Other  less  freciueiit  postoperative  complications  are  hemopericardium  with 
tamponade  and  postoperative  depressive  or  coiifusional  psychotic  states;  the 
latter  are  always  temporary. 

ANALYSIS  OF  UKSTLTS  OK  MITRAL  COMMISSUROTOMY 

Between  April  H)57  and  ()ctol)er  nt-jS,  42  patients  underwent  surgery  for  mi- 
tral stenosis  at  The  Mount  Sinai  Hospital.  All  of  the  operations  were  either  per- 
formed or  supei\  ised  by  a  single  surgeon*.  Current  follow-up  data  are  a\ailal)le 
on  every  patient,  with  follow-up  periods  ranging  from  si.x  to  18  months.  Th(>  pa- 
tients have  been  classified  according  to  the  American  Heart  .Vssociation  func- 
tional classification,  which  has  already  been  referred  to. 

It  should  t)e  mentioned  at  the  outset  that  exaggeration  on  the  part  of  the  pa- 
tient concerning  an  iiici-ease  in  functional  capacity  after  coiniiiissurotomv,  and 
on  the  other  hand,  anxiety  oi'  self-imposed  restrictions  with  reluctance  to  attempt 
increased  activity  after  operation  must  be  carefully  assessed  bctoiv  deciding  the 
extent  to  which  the  patient  actually  benefited  from  the  o])erali()n.  .Man\-  jiatieiits 
first  realize  the  magnitude  of  their  preoperative  (lisal)ility  only  by  comparison 
with  the  dramatic  relief  of  .symptoms  following  surgery  (Hi,  32,  3.)). 

Preoperatively,  there  were  20  patients  in  Class  2,  20  patients  in  Class  3,  and  2 
patients  in  Class  4.  The  ages  varied  from  15  to  51)  years.  The  results  of  surgery 
were  arbitrarily  classified  as  follows: 

Excellent:  A  patient  (converted  to  Class  1,  or  with  only  minimal  symptomatol- 
ogy. 

Fair:  A  patient  with  definite  but  not  .striking  improvement,  who  is  classified 
at  least  one  class  better  than  preoperatively. 

*  Ivan  D.  Buronofslvv,  M.D. 
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Unimproved:  A  patient,  whose  symptoms  have  been  unaltered  consequent  to 
surgery. 

Worse:  A  patient  whose  symptoms  have  worsened  following  surgery. 

Deaths:  These  include  operative,  early  postoperative,  and  late  demise  (subse- 
quent to  discharge). 

In  29  patients  pure  stenosis  was  found  at  surgery  and  in  13  patients  there  were 
varying  degrees  of  associated  mitral  regurgitation. 

The  overall  number  of  patients  considered  to  be  significantly  improved  was  30 
(71  %).  Of  these  in  25  (60%)  the  results  were  considered  excellent,  five  were  clas- 
sified as  fair.  Two  patients  were  unimproved,  three  were  worse  subsequent  to 
commissurotomy,  and  three  late  deaths  occurred  subsequent  to  discharge. 

Further  analysis  of  these  figures  according  to  functional  Class  reveals  that  16 
of  the  20  patients  (80%)  classified  preoperatively  as  Class  2  were  considered  to 
be  improved.  Of  these  13  had  an  excellent  result  and  three  a  fair  result.  Two  were 
considered  to  be  unimproved,  one  patient  was  worse  subsequent  to  surgery,  and 
there  was  one  late  death,  possibly  due  to  embolization. 

Of  the  20  Class  3  patients,  14  (70%)  were  improved,  of  whom  12  had  an  excel- 
lent result  and  two  a  fair  result.  Two  patients  were  apparently  worse  after  commis- 
surotomy and  there  was  one  late  death.  There  were  three  hospital  deaths  in  this 
group,  two  of  which  were  operative.  Two  of  these  were  secondary  operations  for 
mitral  stenosis  and  will  be  discussed  later. 

There  were  only  two  patients  classified  as  Class  4.  One  died  while  in  the  hos- 
pital, the  other  one  year  postoperatively. 

The  postoperative  objective  criteria  of  mitral  stenosis,  such  as  the  electrocar- 
diogram and  cardiac  size  determined  roentgenographically,  have  shown  little 
change  in  spite  of  obvious  clinical  improvement.  However,  if  significant  mitral 
regurgitation  had  been  produced,  these  modalities  would  clearly  reflect  the 
change. 

The  auscultatory  findings  also  correlate  poorly  with  the  degree  of  subjective 
benefit.  Th(^  lunibling  apical  diastolic  murmur  continues  to  be  heard,  although 
with  markedly  diminished  intensity,  in  the  majority  of  patients  after  a  successful 
commissurotomy.  This  murmur  may  persist  postoperatively  with  only  a  trivial 
degree  of  stenosis.  The  accentuated  apical  first  heart  sound  is  usually  present  even 
with  mild  degrees  of  steno.sis;  consequently  its  return  to  normal  in  only  a  rela- 
tively small  percentage  of  postoperative  patients  (approximately  25%)  is  not 
unexpected.  Loss  of  the  opening  "snap"  also  occurs  in  only  about  one-third  of  pa- 
tients ;  about  half  of  these  have  an  excellent  clinical  result  and  the  remainder  have 
developed  surgically-induced  mitral  insufficiency  (16,  24).  A  Grade  1  or  2  pre-  or 
postoperative  apical  blowing  systolic  murmur  is  usually  compatible  with  a  good 
clinical  result,  but  if  greater  intensity  a  significant  degree  of  mitral  insufficiency 
may  be  assumed  to  have  developed  (16). 

There  follow  brief  abstracts  of  those  patients  who  were  not  improved  as  a  re- 
sult of  surgery,  and  of  both  the  early  and  late  deaths.  It  will  be  noted  that  these 
patients  presented  one  or  more  of  the  following  factors  which  have  been  consid- 
ered to  reduce  the  chatu-e  of  operative  success:  marked  cardiac  enlargement,  sig- 
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nificaiit  mitral  insufficiency,  a  markedly  calcified  mitral  valve,  prolonged  conges- 
tive heart  failure,  atrial  fibrillation,  or  marked  pulmonary  hypertension  (16,  57). 

CASE  REPORTS 

U  nimproved 

Case  #  1 .  M.  C>.,  a  33  year  old  female  in  progressive  Class  3,  was  noted  at  operation  to  have 
a  finger  tip  (0.5  cm^)  valve  opening  with  a  gradient  of  21  mm  Hg  across  the  valve.  Both 
commissures  were  split,  establishing  an  opening  of  2.5  to  3.0  cm^  with  a  consecnient  reduction 
of  the  gradient  to  10  mm  Hg;  there  was  no  regurgitation.  Postoperatively  the  patient  did 
very  well  for  the  next  eight  months  and  then  began  slowly  to  regress  until  presently,  11 
months  after  commissurotomy,  her  activities  are  rather  limited  and  her  overall  condition 
unimproved  compared  with  her  preoperative  status. 

It  may  be  mentioned  that  the  patient  has  been  maintained  on  Gantrisin*  prophylaxis 
so  that  rheumatic  carditis  is  probably  not  the  responsible  agent.  Usually,  if  a  patient  sus- 
tains his  initial  improvement  for  greater  than  six  months,  the  outlook  for  a  successful 
valvulotomy  is  excellent.  The  residual  gradient  of  10  mm  Hg  in  the  light  of  the  patient's 
course,  appears  to  have  been  significant. 

Case  #2.  M.  W.  was  a  56  year  old  male,  Class  2,  whose  symptoms  consisted  primarily  of 
dyspnea  after  rather  strenuous  activity  and  occasional  mild  hemoptysis.  At  operation  a 
1  cm^  valve  orifice  was  enlarged  to  3.5  cm^  employing  both  the  finger  and  the  knife.  A  mild 
degree  of  insufficiency  which  existed  preoperatively  was  unaltered  by  the  commissurotomy. 
Although  the  patient  can  carry  objects  weighing  60  pounds  or  more,  he  feels  there  has  been 
no  improvement  since  surgery. 

Worse 

Case  1.  T.  K.,  a  29  year  old  female,  Class  3,  underwent  commissurotomy,  enlarging  the 
mitral  orifice  to  4  cm^.  The  fusion  at  the  anterolateral  commissure  required  the  valvulo- 
tome. Subsequent  to  cutting  the  commissure  a  moderate  degree  of  regurgitation  was  noted, 
with  a  prominent  "V"  wave  in  the  left  atrial  pressure  tracing.  Postoperatively-  the  patient 
developed  mild  congestive  heart  failure  but  refused  open  heart  surgery  for  correction  of  her 
mitral  insufficiency. 

Case  #2.  M.  P.,  a  40  year  old  female,  Class  3,  was  noted  at  operation  to  have  a  1.5  cm^ 
valve  orifice.  This  was  enlarged  to  4  cm^,  with  abolition  of  the  pre-commissurotomy  gra- 
dient of  17  mm  Hg.  There  was  a  "faint  puff"  of  regurgitation.  Postoperatively,  there  was  only 
a  soft  presystolic  murmur  with  an  opening  snap;  there  was  no  systolic  murmur.  The  patient 
is  now  nine  months  postoperative  and  states  that  she  can  engage  in  fewer  activities  now 
than  before  operation.  This  patient  is  one  in  whom  a  good  result  would  have  been  antici- 
pated. It  should  be  mentioned  that  she  is  markedly  obese  and  has  made  no  effort  to  reduce. 

Case  #  3.  A.  S.,  a  39  year  old  female  in  progressive  Class  2,  was  found  to  have  a  mild  degree 
of  regurgitation  at  operation.  The  valve  orifice  was  opened  to  3  cm  with  no  reported  increase 
in  regurgitation.  The  patient  is  now  18  months  postoperative  and  is  reported  to  be  more 
disabled  than  prior  to  surgery. 

Early  MortaliUj 

Case  fi,  1.  M.  B.,  a  36  year  old  male.  Class  4,  with  chronic  congestive  heart  failure  and 
ascites,  was  noted  at  operation  to  have  a  giant  left  atrium  and  a  large  left  ventricle  with 
both  apical  systolic  and  diastolic  thrills.  The  right  ventricular  pressure  was  68/7;  the  pul- 
monary artery  pressure  was  unavailable.  There  was  rather  marked  regurgitation  and  a 
diastolic  gradient  of  20  mm  Hg  across  the  mitral  valve.  The  valve  was  markedly  calcified, 
requiring  cutting  of  the  anterolateral  commissure.  This  maneuver  reduced  the  gradient  to 
13  mm  Hg,  but  also  aggravated  the  insufficiency  somewhat,  with  an  increase  of  the  left 
atrial  pressure  from  a  mean  of  36  before  to  a  mean  of  50  mm  Hg  after  commissurotomy. 
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Postoperatively,  the  patient  developed  "hyposystolic  shock""  probably  due  to  acute  left 
ventrifular  failure  secondary  to  the  increased  insufficiency,  with  oliguria,  azotemia  and 
eventually  death  eight  days  postoperatively.  Post  mortem  examination  disclosed  significant 
mitral  insufficiency  and  bi-ventricular  enlargement. 

Case  *2.  V.  B.,  a  Class  3,  38  year  old  female  with  auricular  fibrillation,  experienced 
inilmonary  edema  duiing  right  heart  catheterization.  The  pulmonary  artery  pressure  was 
110/66  and  the  right  ventricular  pressure  94/6.  At  operation  the  patient  was  turned  into  the 
right  lateral  decubitus  position,  with  a  progressive  drop  in  blood  jjressure  which  would  not 
rcspdiid  to  neosyiiephrine.  The  heart  was  quickl>-  exposed  and  noted  to  be  beating  feebly. 
.\  i)in  point  mitral  opening  was  discovered  and  this  was  (luickly  s|)lit  but  to  no  avail.  Post 
niorlem  examination  revealed  a  tight  mitral  stenosis,  marked  right  ventricular  hyper- 
trophx-,  aiteriosclerosis  of  the  pulmonary  vessels,  and  severe  mitral  lung  disease. 

Case  ^  3.  1).  Iv,  a  43  \  ear  old.  Class  3  female  with  multiple  episodes  of  congestive  heart 
failure,  in  l'.l.55  underwent  a  thoracotomy  for  mitral  commissurotomy,  but  the  left  atrium 
could  not  be  entered  due  to  a  stenotic  appendage.  At  a  second  thoracotomy  the  patient 
devel()i)ed  hypotensidii  earl\  in  the  procedure  and  the  valve  was  quickly  incised.  Irreversi- 
ble cardiac  arrest  ensued 

Case  #4.  A.  M.,  a  :>0  xcar  old  female,  underwent  a  valvulotomy  in  December  1951.  Her 
synii)t(uns  gradually-  returned,  classihed  as  a  far  advanced  class  3  at  the  time  of  surgery. 
.\t  operation  she  was  noted  to  have  a  0.5  cm-  fibrotic  valve  reiiuiring  the  knife.  The  orifice 
was  enlarged  to  3.5  cm-  with  a  conseciueiit  mild  degree  of  regurgitation.  ( )n  the  fourth  post- 
operative da\'  the  jjatient  developed  right  i)leuritic  chest  |)ain  with  hemoptysis.  .\  pre- 
sumptive diagnosis  of  pulmonarv  infarction  was  made  and  anticoagulation  therapy  in- 
stituted. (  )n  the  sixth  i)ost  operat  i  ve  dax'  she  suddenly  (lev('lo|)ed  severe  d\spnea,  cyanosis 
and  right  chest  pain.  Shock  ensued  which  w.as  refractory-  to  both  Levoplied"  and  blood 
transfusion.  Post  mortem  (>xamination  I'evealed  a  satisfactory-  commissurotomy'.  There 
were  no  jiulmonary  emboli  but  500  cc  of  blood  was  present  in  the  left  hemithorax,  with 
some  small  areas  of  pulmoiuiry  infarction. 

L<il<  M iiiialitji 

Case  »  1.  S.  T..  a  42  year  old  male,  Class  1,  with  auricular  fibrillation,  had  a  mean  left 
atrial  pi-essure  of  3S  mm  Hg  .and  a  light  ventricular  pressure  of  73/7.  The  left  atrial  curve 
indicated  some  degree  of  i nsutficiency  as  evidenced  by  a  prominent  "'\"'  or  regurgitation 
wave.  \\  operation  a  heavily  calcilied  valve  was  enlarged  from  0.5  cm-  to  3.5  cm'^  with  no 
re|)orted  increase  in  the  regurgitation.  The  patient  did  well  initially-  but  three  months 
postoperatively-  was  readmitted  with  mild  congestive  heart  failure.  He  was  noted  to  have 
a  (trade  3  l)lowing  systolic  murmur  at  the  apex,  radiating  to  the  axilla.  His  electrocardio- 
gram i-eve:iled  ;i  change  from  a  preoperative  right  axis  deviation  to  a  postoperative  left 
.axis  deviation  and  the  chest  films  confirmed  an  increase  in  the  size  of  the  left  ventricle; 
mitral  insuliiciency-  was  apparently  the  responsible  lesion.  Subsequent  to  discharge  he 
continued  to  have  bouts  of  failure.  He  died  suddenly  11  months  after  commissurotomy. 

Case  «2.  11.  '1',.  w.-is  a  30  year  old  male,  far  .advanced  Class  3,  with  auricular  fibrillation 
and  multiple  episodes  of  congest  ive  heart  f.ailure.  \\  operation  t  he  mit  ral  valve  would  barely 
admit  a  fingei-  tij)  (less  than  0.5  cm'-).  There  was  a  inoder.ate  degree  of  regurgitation.  After 
commissurotomy-  the  orifice  was  .adequately  enlarged  to  3  cm'^  but  with  a  marked  increase 
in  the  insufliciency-.  Postoperatively,  the  congestive  f.ailure  became  more  severe.  The  pa- 
tient was  rehospit  aiized  (i  months  after  surgery-,  with  right-sided  chest  pain,  bilateral 
pleural  effusion  and  marked  congestive  failui'e.  His  hospital  course  was  complicated  by- 
influenza  and  nuiltiple  pulmonary  infarcts.  His  condition  slowly  det erioi-at ed  and  after  a 
|)rolonged  hospitalization  he  succumbed,  a|)pr()ximately  10  months  after  his  commissurot- 
omy-. Post  moitem  examination  revealed  a  right  lower  lobe  embolus  with  small  old  pul- 
monary- infarcts,  an  etdaiged  right  ventricle,  left  atrium  and  left  ventricle,  and  a  chorda 
tendineae  that  had  ajipai'ent  ly  been  c\it  at  operation. 
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Case  ji/ii.  L.  X.,  was  a  51  year  old  female,  Class  2,  with  auiicular  fiijiillatioii,  who  sus- 
tained a  right  hemiplegia  and  motor  aphasia  in  June,  1958  consetiuenf  to  a  eerehral  embolus. 
She  was  operated  on  one  month  later.  .\  3.5  cm^  opening  was  oi)tained  and  there  was  no 
increase  in  a  minimal  pre-existing  insufficiency.  She  did  relatively  well,  except  for  the 
limitations  imi)osed  by  her  neurologic  condition,  until  her  death  1  year  after  operation, 
possibly  due  to  another  episode  of  cerebral  embolization. 

SUMMARY 

A.  Mitral  .stenosis  is  discus.sed  in  both  it.s  medical  and  surgical  aspects. 

B.  The  anatomy  of  the  noi'mal  mitral  \'alve  is  described  emphasizing  the  role  of 
the  anteromedial  or  aortic  cusp  and  its  significance  during  mitral  vah  e  surgery. 

C.  A  description  of  the  various  types  and  degrees  of  mitral  valv^e  involvement 
is  given. 

D.  The  diagnosis  of  mitral  stenosis  and  methods  of  determining  the  degree  to 
which  it  is  hemodynamically  .significant  are  discussed. 

E.  Current  indications  for  and  contraindications  to  mitral  commissurotomy 
are  summarized  together  with  the  operative  and  postoperative  complications. 

F.  An  analysis  of  42  cases  operated  on  at  The  Mount  Sinai  Hospital  is  pre- 
sented. 
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BLOODY  ASCITES  FOLLOWING  RESECTION  OF  ILEUM 

Edited  bi/ 
FENTOX  SCHAFFNER,  M.l). 

A  53  year  old  white  married  insurance  man  was  admitted  to  The  Mount  Sinai 
Hospital  for  the  eighth  time  complaining  of  rapidly  increasing  al)dominal  swelling 
and  weakness  of  ten  days  duration. 

The  first  admission  was  nine  months  earlier  at  which  time  the  patient  stated 
he  had  cramps,  mid-ahdominal  pain  for  about  eight  months  and  occasional  diar- 
rhea for  two  to  three  yeai  s.  The  abdominal  pain  came  in  attacks  associated  with 
diarrhea,  distention,  rumbling  and  gurgling  and  anorexia,  and  subsided  in  a  few- 
days.  The  diarrhea  consisted  of  four  to  h\  e  watery  mo\-ements  per  day.  Twodays 
prior  to  admission,  another  attack  l)egan  but  instead  of  diarrhea,  vomiting  oc- 
curred for  the  first  time.  He  was  admitted  to  another  hospital  wheic  a  nasogastric 
tube  was  passed  and  the  patient  given  intra\-enous  fluids.  Th(>  xomiting  stopped 
and  diarrhea  began.  After  two  days  the  tube  was  removed  and  the  patient  trans- 
ferred to  this  ho.spital.  The  patient  had  influenza  in  1!)18,  rheumatoid  spondylitis 
hi  11)34  and  had  been  on  steroitls  for  thre(>  to  four  months,  given  for  the  intestinal 
complaints. 

On  examination  he  was  well  nourished  and  well  developed.  His  temperature 
was  pulse  rate  was  84  and  regular,  and  blood  pressure  was  145  80.  The 

only  abnormalities  weie  occasional  inspiratory  rhonchi  over  both  bases  of  the 
lungs  and  moderate  distention  and  tympany  o\cr  the  abdomen  with  tinkling 
bowel  sounds.  Some  .straightening  of  the  spine  was  pi-esent. 

Hemoglobin  was  13.2  grams'';  and  the  white  blood  count  was  (),70f)  cu  mm 
with  a  normal  differential  count.  I'rinalysis  was  normal.  Stool  guaiac  was  3-f , 
Bux  8  mg  '^•( ,  serum  sodium  14;!  mEq  1,  potassium  3.7  mlMj  1,  COj  31.8 
mEci/1  and  chloi-ide  103  mlM]  1.  C-reactive  protein  was  +  ,  Coombs  test  was 
negative  as  were  se\eral  LE  prepaiations,  and  bleeding  tim(>  was  I'lo",  and 
clotting  time  {)':]()".  The  remainder  of  the  findings  aic  presented  in  Table  I. 

Three  days  aftei-  admission  the  patient  had  a  i-esectioii  of  20  inches  of  terminal 
ileum.  The  cecum  was  ti-ausected  just  al)o\('  the  ileoc<'cal  \-al\-e  and  an  end-to- 
end  anastomosis  was  made.  The  patient  made  an  une\entful  reco\ery  and  was 
discharged  on  the  14th  hospital  day. 

The  patient  was  well  for  three  months  when  he  noted  gradual  increa.se  in  girth. 
After  a  month  he  became  ([uite  uncomfortable  and  he  was  admitted  for  paracen- 
tesis. On  examination  gross  abdominal  distention  of  the  abdomen  was  seen  with 
shifting  dullness.  .\o  masses  or  organs  were  felt.  Slight  ankle  edema  was  noted. 
Hemoglobin  was  il.Ct  giams  ' , .  Ten  liters  of  bloody  ascitic  fluid  were  removed  and 
20  mg  nitrogen  nnistard  was  instilled  into  the  abdomen.  After  two  days  the  pa- 
tient was  sent  home. 

From  the  Department  of  Pathology,  The  Mount  Sinai  Hosi)ital,  New  York,  N.^'. 
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TABLE  I 


Laboratory  Data 


1st  Admission 

Admission 

Admission 

Admission 

Admission 

Admission 

Urine 

Sp.  (Jr. 

1.006- 

1.001- 

1.014- 

1.007 

1.004- 

1.020 

1.006 

1.007 

1.010 

Albumin 

1-3+ 

0-3+ 

1-2+ 

1-2+ 

2-3+ 



RBC/HPF 

2-packed 

many 

5-loaded 

loaded 

loaded 

WBC/HPF 

10-loaded 

4-35 

3-35 

occa- 

0 

sional 

Casts 

hyaline 

granular 

hyaline 

granu- 

lar 

granidar 

blood 

granu- 

blood 

lar 

pus 

pus 

blood 

Blood 

Hgb.  (G  %) 

12.8-15.5 

11.3-7.5 

9.3-9.0 

5.5-9.6 

7.7-4.4 

6.7-4.0 

WBC  {/mm') 

8,000- 

9,600- 

7,850 

10,350 

7,300- 

14,500 

10,250 

7,100 

22,600 

Platelets  (/mm') 

420,000 

306,000 

300,000 

ESR  (mm/hr.) 

36-43 

65-80 

105-120 

73 

ASO  titer  (u) 

25 

250-500 

Blood  Chemistries 

BUN  (mg  '7 ) 

54-19-28 

28-35 

35-36 

49-70- 

88-146 

170- 

62 

212 

Creatinine  (mg  %) 

1.8-1.4- 

2.8-2.9 

2.2-3.2 

4.7-8.5- 

16.4 

18.6 

2.5 

5.6 

Uric  acid  (mg  %) 

8.2-5.4- 

5.4 

5.4 

5.2 

9.4 

_ 

6.9 

Glucose  ( mg  ' '() 

126 

CO-.  (mEq/1.) 

27.4-23.9 

18.4-24 

18.1- 

9.7 

12.4 

Chlorides  (niEq/l.) 

98-102 

91-86 

94-73 

83 

Sodium  (mK(i/l.) 

141-129- 

125-130 

130-107 

123 

134 

Potassium  (m]']ci/l.) 

5.2-4.5 

- 

5.2-4.3 

4.0-3.7 

4.7 

Albumin/( ilohulin  (G  %} 

3.3/2.8- 

2 . 6/3 . 1  - 

3.6/3.5 

3.2/3.8- 

2.5/3.5 

3.6/3.3 

3.7/4.3 

Cholesterol  (mg  %) 

193 

260 

280 

210 

Alk.  phos.  (KA  units) 

12 

18.5 

Prothr()ml>iii  time  (sec.) 

13/12.5 

15/13 

8.7 

10.5 

10.0 

6.9 

10.6 

Phospluirus  (mg  '  (  ) 

3.0 

5.0 

4.2 

6.0 

7.4 

One  month  later,  14,500  ml  of  bloody  fluid  wa.s  again  rem()\-ed  and  the  patient 
was  given  a  unit  of  blood  which  was  followed  by  an  immediate  fel)rile  react if)n. 
He  was  discharged  after  this  subsided  and  he  recei\'ed  some  radiotherapy  to  the 
abdomen  while  he  was  home.  The  ascitic  fluid  ([uickly  reaccumulated  and  he  was 
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admitted  after  two  weeks  at  home  for  another  paracentesis.  During  the  following 
three  months,  three  paracenteses  were  done,  each  time  with  removal  of  about  10 
liters  of  serosanguinous  fluid.  Each  time  the  hemoglobin  was  slightly  lower  and 
blood  was  given.  On  the  6th  admission,  six  months  after  surgery,  the  liver  was 
felt  to  be  enlarged  and  a  large  tender  mass  was  felt  in  the  right  lower  (juadrant. 
psp  excretion  was  8%  in  15  minutes  and  28%  total.  Cold  agglutinins  were  nega- 
tive, mucoprotein  was  80  mg  ^''(  and  zinc  sulfate  turbidity  10.7  units.  Nitrogen 
mustard  was  again  instilled  on  the  6th  admission  and  200  millicuries  of  radioac- 
tive gold  on  the  7th  admission. 

Following  the  last  paracentesis  and  instillation  of  the  radiogold,  the  patient 
became  weak  and  jaundiced.  The  abdomen  had  also  rapidly  become  distended 
and  the  patient  was  readmitted  for  the  last  time  ten  days  after  the  radiogold  was 
given.  He  appeared  chronically  ill  and  jaundiced.  Both  lung  bases  were  dull.  The 
heart  was  pushed  to  the  left  and  a  systolic  murmur  was  heard  at  the  base  and  a 
diastolic  murmur  at  the  apex.  A  questionable  pericardial  friction  rub  was  heard. 
Massive  ascites  was  present  with  some  ankle  edema  but  no  scrotal  edema.  Hemo- 
globin was  12.4  grams  %  and  the  white  blood  count  7,500  /cu  mm  with  a  normal 
differential  count.  The  urinary  sodium  was  44  mEq,  potassium  1.5  mEq  and 
chloride  55  mEq.  A  paracentesis  was  done  with  removal  of  about  fi\-e  liters  of 
bloody  fluid.  He  developed  severe  hiccoughs  which  were  not  relieved  by  narcotics 
or  sedatives.  Two  days  later  he  was  found  dead. 

Dr.  Samuel  H.  Klein:*  In  summary,  we  have  a  patient  53  years  old  who  had 
diarrhea  for  three  years.  He  developed  intestinal  obstruction  which  was  overcome 
with  a  nasogastric  tube.  It  was  noted  there  was  3+  stool  guaiac.  He  had  a  local- 
ized resection  of  20  inches  of  terminal  ileum  with  just  a  very  small  segment  of 
the  ascending  colon,  just  above  the. ileocecal  valve.  He  was  well  for  a  few  months 
and  then  developed  repeated  accumulations  of  large  cjuantities  of  bloody  ascites, 
and  he  was  treated  with  radiotherapy  and  nitrogen  mustard  and  radiogold,  and 
he  also  developed  urinary  symptoms. 

In  analyzing  this,  one  would  promptly  consider  some  part  of  a  malignant  tumor 
because  of  the  rapid  accumulation  of  bloody  ascites;  the  commonest  cause  of 
bloody  a.scites  is  seeding  of  the  peritoneal  cavity  by  malignant  cells.  Since  our 
attention  is  directed  toward  the  terminal  ileum,  one  might  further  postulate  that 
this  patient  had  a  carcinoma  of  the  terminal  ileum.  This  is  by  no  means  common, 
but  it  is  po.ssible  for  this  patient  to  have  had  a  malignant  tumor  of  the  terminal 
ileum  with  secondary  peritoneal  implantations. 

However,  in  going  back  over  the  history,  we  realize  that  it  is  a  very  wrong  his- 
tory for  carcinoma:  diarrhea  of  about  three  years  duration,  and  eight  months  of 
progressive  obstruction.  So  that  while  carcinoma  is  possible,  we  have  to  look  in 
other  directions  for  the  cause  of  this  malignant  seeding  of  the  peritoneal  cavity. 

A  carcinoid  tumor  is  a  possibility.  Frecjuently  these  are  benign  but  they  may 
metastasize  locally  and  generally,  and  if  the  peritoneum  was  seeded,  I  daresay 
that  one  might  see  this  picture.  This,  however,  is  not  usual. 

Another  consideration  is  a  tumor  such  as  a  sarcoma  perhaps  originating  in  the 
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nu'sciitcry  itself  aiici  sccoiHlarily  iin-adiiifi'  the  ileum  locally,  causiiiji;  uleeration 
with  Mood  ill  the  stool  and  then  a  pi-o^^ressix-e  u;i'o\\th  of  the  lesion  to  produce  an 
obstruction.  One  niif;ht  think  of  henian,<iiosarcoina,  in  \-ie\v  of  the  markedly 
Moody  character  of  the  ascitic  fluid,  althoujih  this  type  of  tumor  does  not  neces- 
sarily have  to  he  present  to  produce  l)loody  ascites. 

( )ne  of  the  best  possibilities  is  one  of  the  lympliomas,  namely,  lym])hosarconui 
oi-  Ho(lii;kin's  di.sease.  We  know  that  lymi)hosarcoma  oi'  Ilodjikin's  disease  can 
iiccur  both  ill  a  generalized  form  and  a  localized  form,  and  may  iii\-ol\-e  the  intes- 
linal  tract  locally.  After  its  remo\-al  it  can  re(au'  locally,  and  ])erhaps  e\-eii  '^oi- 
erally,  to  produce  the  picture  of  a.scites  and  .some  of  the  other  signs  that  f()llow(>d 
in  this  jjatient. 

For  example,  this  patient  de\-elope(l  symptoms  which  perhaps  might  ha\-e  oc- 
curred on  the  basis  of  in\-ol\-emeiit  of  the  portal  \-ein  by  iii\-asion  of  either  carci- 
noma or  lymphoma.  Also,  pressure  could  ha\-e  been  produced  retroperitoiieally 
by  extensi\-e  growth  of  lymphomatous  tissue  U])  and  down  the  lumbar  gutters 
iuvoh'ing  some  of  the  other  structures  and  [jroducing  ascites.  The  mass  which 
appeared  in  the  right  lower(|Uadrant  could  \'ery  well  go  with  recurrence  of  lymph- 
oma or  tumor  tissue  in  the  area  of  the  resection,  or  an  o\('i-growth  of  an  implant 
of  lymphoma  or  tumor  tissue,  oi'  perhaps  retroperitoneal  nodes  on  the  ba.si.s  of 
one  of  these  two  types  of  tissue. 

The  enlargement  of  t he  li\-er  could  be  accounted  for  l>y  metastat  ic  iin'ohcment 
by  tumor  tissue,  or  e\-eii  by  in\  o!\-ement  by  llodgkin's  disease  or  lynii)lioina.  The 
appearance  of  jaundice  may  be  explained  either  by  extensi\-e  metastatic  in\-ol\'e- 
ment  of  the  liver,  or  by  pressure  on  the  ext  raliepat  ic  biliary  ducts  by  caiciiionia- 
tous  nodes. 

It  is  difficult  to  tie  the  urinary  symptoms,  which  Ix^came  prominent  in  the  later 
months,  into  the  general  picture.  If  there  was  exteiisi\-e  retroperitoneal  growth  of 
the  tumor  tissue,  the  \-ascular  supply  of  the  kidneys  might  become  c(»m|)roinise(l 
either  by  pressure  or  inv  asion.  On  the  other  hand,  this  might  \'ery  well  be  a  simple 
pyelone])hri1  is  wit  h  an  ascending  infection,  and  then  latei-  uremia  in  a  i)at  ient  who 
had  been  catheterized  many  times.  Or  perhaps  this  is  an  independent  glomerulo- 
nephritis causing  late  uremia,  azotemia  and  blood  in  the  ui'iiK'  with  casts. 

If  this  were  not  a  primary  intestinal  lesion,  and  it  was  deemed  inadx  isable  to 
do  more  than  resed  one  area  for  diagnosis,  perhaps  vhort-circuiting  might  ha\-e 
been  sufhcieiit,  had  the  surgeons  known  what  the  lesion  was.  Ihit  I  can  \-isualize  a 
generalized  intestinal  lesion,  lymphomatous  in  nature,  causing  intermittent  ob- 
struction and  diarrhea.  I  doul)t  this,  however,  in  \  iew  of  the  long  hi.story  and  the 
lack  of  symptoms. 

One  thing  was  available,  if  it  were  done,  and  that  is  examination  of  the  ascitic 
fluid  microscopically  to  determine  the  nature  of  the  cells  i)r(\sent. 

I  do  not  think  this  condition  would  fall  under  the  category  of  a  \ascular  disea.se 
of  some  sort.  I  know  of  no  vascular  lesion  that  would  give  infarctions,  hepatic 
involvement  and  large  mass(>s  all  over  the  abdomen  as  well  as  ascites. 

Dr.  Norman  A.  Sannuls:*  There  was  just  one  interesting  point  in  the  history 
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and  that  was  when  the  man  first  presented  himself  with  diarrhea;  his  rectum  on 
sigmoidoscopy  showed  granular  mucosa.  Cj^sts  of  entamoeba  histolytica  were 
demonstrated  following  treatment  for  which  his  complaints  subsided  for  several 
months. 

Dr.  Klein:  I  have  heard  of  carcinoma  developing  in  regional  enteritis.  I  per- 
sonally ha\-c  n('\  ('r  seen  a  case,  and  if  this  case  had  started  out  as  a  case  of  non- 
specific enteritis,  it  is  possible  for  .secondary  neoplastic  degeneration  to  have 
occun-(Ml.  That,  of  cour.se,  would  be  a  primary  focus  for  the  ensuing  metastatic 
disease. 

Dr.  \'iriii>n  .1.  Wcinstcin:*  Our  preoperative  diagnosis  on  admission  here  was 
regional  enteritis. 

Dr.  Klein:  On  the  l)asis  of  the  clinical  history,  I  would  think  so. 

Dr.  Weinstein:  And  on  the  basis  of  the  x-rays  which  you  have  not  had  a  chance 
to  see  yet. 

Dr.  Bernard  ]V()lf:'\  Perhaps  it  was  a  good  thing  that  you  did  not  have  the  x- 
rays  to  see  because  I  have  more  fiuestions  that  the.se  x-rays  raise  in  my  mind  than 
an.swers. 

I  think  that  I  can  consider  myself  (|uite  fortunate  that  I  did  not  ha\  e  the  prob- 
lem of  x-iaying  this  patient,  lie  was  (juite  licaxy  and  the  small  bowel  examination 
was  apparently  diiiicult  on  the  two  occasions  it  was  done. 

In  the  films  taken  se\ cral  months  earlier  by  Dr.  Samuels  and  presumably  in- 
tei'pret(Hl  as  ileitis,  thei'c  is  a  n'cit  long  loop  of  small  intestine  which  is  about  18 
inches  in  length  and  seems  to  occupy  the  mid-portion  of  the  abdomen  (Fig.  1). 
It  cannot  l)e  localized  because  the  loops  of  bowel  seem  to  move  around.  It  does  not 
seem  to  be  jejunum  i)ut  neither  does  it  seem  to  be  ileum.  It  is  obviously  disea.sed 
with  limited  distensibility  and  peculiai'  dixciticiila. 

There  may  or  may  not  l)e  separations  of  loops,  presumably  due  to  involved 
mesentery  and  lymphad(Miopathy. 

Thei-e  is  still  a  maintenance  of  the  mucosal  jxittei-n.  It  is  not  completely  de- 
stroyed or  (listoi'tetl.  I  think  I  would  ha\'(>  been  a  little  uncomfortable.  I  would 
make  th(>  diagnosis  of  ileitis  reluctantly  but  I  could  not  have  suggested  a  better 
diagno.sis. 

Something  else  to  think  about  is  segni(>ntal  infarction  of  the  l)()wel  which  could 
look  like  tins.  The  cases  of  segmental  infai'ction  that  we  lia\-e  .seen  have  not  usu- 
ally in\-ol\-e(l  as  long  a  .segment  of  the  bowel  as  in  this  ca.se. 

The  thii'd  possibility  would  lie  lym])ho,sarcoma  which  occasionally  can  involve 
a  lai-ge  segment . 

Five  iiioiilhs  later,  liowe\-er,  the  i)icture  has  changed.  The  loops  are  dilated 
and  o\'erlap])ing  each  other.  Howe\  er,  whenever  one  finds  dilated  bowel  and  there 
is  reason  to  suspect  intestinal  obstruction,  one  has  to  look  hard  for  a  stenotic  site 
and  I  think  I  can  find  one.  The  hmien  of  the  small  bowel  .seems  to  come  to  a 
rather  sharp  demarcation  with  convexity  proximally  towards  the  dilated  lumen 
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Fig.  1.  Small  intestinal  x-ray  with  right  and  left  reversed  showing  peculiar  looj)  of  small 
intestine  with  diverticula. 


and  then  there  i^eems  to  be  a  streak  of  barium  that  e.xteiids  down  about  three 
inches  and  then  I  lose  it. 

It  would  seem  then  that  perhaps  we  have  on  this  second  (>.\:nniiiat ion  a  very 
localized,  markedly  stenotic,  irregular  segment  of  bowel,  and  perhaps  this  could 
be  interpreted  as  being  consistent  with  the  ileitis  which  went  on  to  fibrosis,  steno- 
sis and  obstruction. 

This  is  quite  rapid  for  ileitis  to  do  this  becau.se  the  interval  was  only 
five  months.  It  could  be  interpreted,  if  this  was  vascular  occlusion,  as  the  terminal 
result  with  infarction,  stenosis  and  obstruction.  This  would  fit  the  timing  .some- 
what better  than  stenosis  due  to  ileitis. 

Unfortunately,  though,  this  is  not  the  kind  of  stenosis  that  we  see  (hie  to  a  seg- 
mental infarction  which  dcjes  not  have  an  overhanging  edge,  but  l  at  Ik  r  I  npci  s  in  a 
funnel-shaped  fashion  into  a  narrow  segment.  It  is  the  appearaiic(>  of  stenosis 
that  we  expect  to  see  with  a  malignant  infiltration. 

If  this  is  malignant  tumor,  it  should  not  be  lymphosarcoma  because  lympho- 
sarcoma very  rarely  causes  this  kind  of  marked  stenosis  with  obstruction.  In  one 
or  two  instances  of  lymphosarcoma,  there  was  localized  narrowing  but  I  have  not 
seen  stenosis  of  this  type. 
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Fig.  2.  licsccU'tl  spccinu'ii  i>(  tciininal  ilciini  showiiii;  l( ica I i/.cil  tliickening  of  wall,  nar- 
rowing of  liiincii  and  p()ly|)i)i<l  lesion  to  the  I'iglil  of  tlic  naridwing. 

Whether  this  was  i)ninarv  cai'ciiioma,  I  couUl  not  detei-mine,  or  even  if  it  were 
carcinoma,  I  wonld  not  know  what  the  relationsliip  of  this  is  to  all  the  apparent 
in\-oh-enient  that  was  seen  fi\-e  months  ])r<>\-ionsly. 

J)r.  Klein:  I  still  feel  as  I  did  before.  'Iliis  is  either  one  of  the  lymphomas,  an 
adenocarcinoma  or  perhaps  a  sarcoma,  eithei-  primary  or  secondary. 

J)r.  flans  I'upjx  r:*  liefoi-e  we  discnss  the  antopsy  specimens  of  this  markedly 
emaciated  and  se\-ei-ely  janndiced  patient  with  a  ri^ht  n>ctus  scai',  five  inches  in 
length,  we  will  desciihe  the  ojiei-atixc  specimcMi. 

The  specimen  was  actiiall>-  •"),")  cm  of  ilenm,  plus  a  relatively  small  portion  of 
cecum  and  ascending-  colon  d  ig.  '_').  The  surgeon  (hd  not  i'emo\-e  more  of  the 
colon  because  he  found  a  pei-fectly  normal  appearing  ileoc(>cal  \-al\-e,  a  normal 
appendix  and  noi'mal  mucosa  of  the  lai'ge  iiitesiiiic.  .Vj^pi-oximately  cm  proxi- 
mal to  the  ileocecal  \al\-e,  we  found  a  mai'ked  thickening  of  the  entire  wall  of  the 
ileum  with  a  \-eiy  nai'row  lumen,  ob\-iously  stenotic,  with  a  granular  appearing 
muco.si  and  then  a  polyi)oid  lesion  approximately  .'!  to  4  cm  in  diameter  bulging 
forward  into  the  lumen  aggi-a\-at ing  the  narrowing,  i'roximal  to  this  area  we  saw 
a  greatly  dilated  ileum.  Thei'e  was  no  I'eal  ulccM'ation  in  this  part  but  a  somewhat 
gramilar  app(>ariiig  mucosa.  In  the  thickened  and  stenotic  ai'ea  with  the  polypoid 
mass,  the  mucosa  was  inliltrated  by  som(>  bluish  staining  material  which  extended 
into  the  nuiscularis.  'i"hc  nuiscularis  mucosa  was  haidly  uiade  out  which  means 
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Fig.  3.  Transition  zone  l)et ween  tumor  in  ileiun  iiiici  non-tuniorous  area  with  glands  in 
center  part  of  picture. 

we  were  not  able  to  separate  sul)muc()sa  Ironi  the  imico.sa.  41ie  somewhat  ahered 
ileum,  with  many  <>;oblet -cells  and  rather  ji;lol)ular  cc'lls  showed  a  sharp  transition 
in  one  pailiculai-  ai'ca  to  a  sejiment  with  mucus  contaiiiin<^  ei)ithelial  cells,  rathei' 
widely  separated  and  ol)vioiisly  a  mucus  producing  carcinoma  (l''ifi;.  :>). 

W  as  this  a  metastasis  from  a  carcinoma  elsewhei'e  oi',  as  Klein  has  sui'iniscd, 
a  priniaiy  nuicus  pi-oducing  adenocarcinoma?  This  indeed  is  not  an  easy  ((uestion 
to  answei'.  In  the  operati\'e  specimen  we  fomid  areas  of  proliferal ion  ol'  the  j;land- 
ular  elements,  irre<iularly  aiTanj>;e(l  and  ol)\-iously  adenocarcinomti  prodnciuf^ 
only  a  little  mucus. 

As  we  went  deeper  down  into  the  bowel  wall,  we  saw  that  the  immature  adcaio- 
carciiiomatons  cells  looked  almost  but  not  yet  malif^naiit  and  becominji;  sd  in  part 
of  the  ciicumh'rence  of  the  mass.  Here  was  the  hea\'y  mucais  producinji;  area 
where  the  mucus  was  intracellulai'  and  e\t i-acellulai-. 

In  the  deeper  layers  where  the.se  mucais  produciu);-  cells  were  separatcnl  from 
each  other,  lying  free  in  a  gelat inoir><  ai'ea  which  consisted  of  e\l racellulai-  nuicais, 
the  cells  appeared  as  signet  ring  cells.  The.sc  nnuais  ])i'o(lucing  cells  between  the 
layers  of  muscularis  buist  ex'entiially  and  di.schai-ge  this  nuicus  into  the  surround- 
ing tissu(>,  producing  a  colloid  type  of  carcinoma. 

We  became  a  little  surer  that  this  repi-eseuted  a  piimary  carcinoma  when  we 
looked  at  the  polypoid  area  where  we  saw  that  the  surface  epitheliimi  was  not 
well  differentiated  and  had  grown  in  a  polypoid  oi-  papillomatous  fashion. 

Therefore,  from  the  specimen  that  was  jjicscaited  to  the  surgical  pathologists, 
it  appeared  that  the  problem  we  were  dealing  with  was  one  of  the  i-elati\'ely  rai'e 
cases  of  adenocarcinoma  of  the  small  intestin(>  dei'ived  from  the  surface  epithe- 
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Fig.  4.  Attempts  at  gland  i<h 


Hum.  Since  the  surface  cpilhclium  has  hhkmis  coutaiiiiiif;-  <;()l)lct  cells,  as  the  carci- 
noma grows  down  nioic  and  nioic  mucus  is  piochiccd,  and  in  the  depths  it  has  the 
muhgnant  character  ot  a  caicinoma  spicading  into  the  tissues  and  discharging 
large  amounts  of  inucdus  material  (I'ig.  4). 

We  found  invaded  blood  \-essels  and  some  lymphatic  spread  which  diffusely 
involved  the  regional  lymph  nodes.  1'])  in  the  mesentery  the  lymph  nodes  still 
were  free. 

Carcinomas  of  the  small  intestine  are  rare  (1-5).  They  are  found  either  in  the 
jejunum  or  less  fi-ecjuently  close  to  the  ileocecal  valve.  Knowing  their  relative 
rarity,  we  looked  h)r  further  confirmation  as  well  as  for  a  possible  basis  of  the  de- 
velopment of  this  lesion. 

In  an  area  of  ileum  close  to  the  cai'cinoma  we  saw  nuiscular  liypertrophy  in 
both  the  nmscularis  mucosa  and  the  muscularis  proper.  Also  a  polypous  type  of 
arrangement  of  mucosa  was  noted  in  which  the  irregular  epithelium  replaced  nor- 
mal epithelium.  Xot  only  was  the  surface  epithelium  irregular  but  the  glands 
were  (luite  peculiar.  They  weic  partly  colonic  type  of  glands  witli  a  few  goblet 
cells  and  filled  with  nmcus  (Fig.  5).  Also  other  glands  were  different.  They  were 
the  glands  which  we  find  in  the  duodenum.  This  was  metapla.sia  of  the  (epithelial 
lining  in  this  area  away  from  the  carcinoma.  These  peculiar  metaplastic  glands 
contained  apparently  only  neutral  mucopolysaccharides.  In  this  area  of  abnormal 
glands,  there  was  piling  up  of  epithelium  almost  to  the  degree  of  sciuamous  meta- 
plasia and  the  surfac(>  epithelium  was  entirely  irregular  with  abnormal  mucus 
production  and  on  the  surface  some  of  the  cells  looked  large  and  bizarre.  We  could 
not  call  it  a  cancerous  type  of  cell  but  a  precancerous  one.  Below  this  area  there 
was  severe  inflammation.  Many  inflammatory  cells  were  noted  in  this  part  of  the 
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Fig.  5.  Area  of  ileitis  away  from  the  tumor  showing  colon  type  glands  and  extensive 
inflammatory  cell  infiltration. 

ileum  and  most  of  them  were  plasma  cells  indicating  chronic,  long-standing  inflam- 
mation. This  patient  had  a  primary  carcinoma  in  the  ileiuii.  Was  it  the  result  of 
the  preceding  ileitis?  It  is  not  a  typical  feature  of  regional  ileitis.  No  pathologist 
would  call  this  the  scar  pi'oducing  type  of  regional  ileitis,  hut  it  was  apparently  a 
chronic  ileitis  and  with  these  chronic  changes,  I  do  not  think  that  this  was  the 
secondaiy  result  of  obstruction  from  the  carcinoma.  I  would  suspect  that  there 
was  ])rohal)ly  ])i-(>ceding  ileitis  reflected  in  the  long-standing  diai'rhea  and  with 
nonspecific  rather  abnormal  epithelial  nianifestations  away  fi'om  the  area  where 
carcinoma  was  present.  I'ossihly  this  lesion  was  a  ])recancerous  one  if  this  tei-rihle 
term  is  in  any  way  permitted.  .Vfter  the  analysis  of  these  sui'gical  liiidings,  1  have 
now  come  to  the  ([uestion  of  what  the  autopsy  findings  were. 

In  the  heart,  little  was  .seen  except  for  .some  scars,  prdlialily  on  an  atherosclero- 
tic basis  with  thickened  coronary  ai'teries.  The  gross  specimen  of  the  lung  was 
misleading.  Xo  significant  changes  were  found  but  niici'oscopically  in  the  pleui-al 
lymphatics,  mucus  jii-oducing  adenocarcinoma  was  seen  with  occasionally  car- 
cinomatous lymphangitis. 

Esophagitis  was  ])resent  with  destruction  of  the  mucosa  and  other  changes  in 
the  stomach  ob\'iously  from  \dmiting.  The  stomach  otherwise  ajjpeai'cd  normal. 
We  foimd  a  nodule  aliout  1  cm  in  diameter  in  the  duodenum  with  some  thicken- 
ing of  the  underlying  muscularis.  Histologic  .sections  riuickly  told  us  that  this  was 
an  innocent  lesion  of  no  clinical  significance.  There  was  a  lai'ge  amount  of  bloody 
ascites  in  the  abdominal  cavity  itself  with  seedings  of  carcinoma.  The  oment\mi 
was  heavily  impregnated  by  this  mucus  producing  carcinoma  as  well  as  the  entire 
mesentery  (Fig.  (5).  The  remaining  ileum  and  the  jejunum  had  perfectly  intact 
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Fig.  6.  Gross  sppciiiuMi  (>(  the  moseiitery  showiiifj  extensive  thickening  and  gehitinous 
appearance. 


muc(),-;a.  The  lyiiipli  nodes  pcculijii-ly  enough  in  these  areas  wei'e  eiitifely  free.  We 
found  ("irciiioiiia  aioiiiid  the  nodes  whereas  the  lyin))h  noiles.  theniseh'es  were 
free,  confii-niinfi-  somewhat  that  the  primary  lesion  was  in  the  sniall  intestine  at 
the  1  ime  of  sur,a;erv  wliere  lym|)h  nodes  w ere  in\ oKcmL  I n  t lie  reet iim,  polyjis  were 
found.  Ih)we\('r,  all  these  poly])s  wei'e  entirely  heni^n.  TliC  retroperitoneal  area 
was  infiltrated  hy  the  liinior  wliicli  extended  around  the  adrenals  and  around  the 
kidneys  althou<ili  tlie  kidneys  thenisehes  -grossly  did  not  re\-eal  any  si<iiiiheaiit 
alleration  e\ce])t  for  l)ile  pif;inent  iinpre,u;nation. 

We  ha\-e  to  assume  that  the  teriiiiiuil  azotemia  was  most  probably  only  in  part 
related  to  renal  in\-ol\-enient .  \\'liat  little  there  was  may  ha\  e  been  on  a  vaseular 
basis  but  acaite  in-elonejihrit is  was  not  ])resent.  It  was  to  the  j^reatest  (le.a;ree  prob- 
ably an  electrolyte  imbalance.  In  tlie  \-eins  of  tlie  kidney,  carcinoma  cells  were 
found  freely  circulating-. 

"hhe  s|)leen  was  larjic  100  <irains,  due  to  carcinomatous  inhltration  of  the  .•^i^lenic 
\'ein.  The  spleen  showed  only  passixc  conjicstion  produced  l)y  this  yenou.s  ol)struc- 
tion  and  this  extended  into  the  pancreas,  ddie  ])ancr(>atic  ah'eolai-  li.ssue  was  infil- 
trated and  re]>iaced  by  carcinoma  (Fig.  7).  This  carcinomatous  alv(>olar  tissue 
without  iiudh  inii;  th(>  lymph  node.s  compressed  th(>  pancreatic  (hict  and  without 
in\dl\  in<!;  tlie  nuicosa  ])roduce(l  an  ol)st I'uct ion. 

The  entire  <i;allbladder  was  inhltrated  l)y  }^elatinous  ti.ssue  which  extended  into 
the  hiluin  of  the  li\-er  without  involviiifi;  the  liver  it.self  in  this  area  and  produced 
the  terminal  l)iliary  obstruction  without  <>;rowinfi;  in  th(>  lymph  nodes  but  in  the 
.soft  tissue.  The  portal  vein  branches  showed  some  terminal  throml)Osis. 

The  li\  er  was  huge,  weigiiing  '28()()  grams.  Tliere  was  carcinoma  infiltration  but 
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I'k;  7  .^('cnuii  (ii  p.iiii  ic.is  with  oxtcMisive  replacement  of  slii'ulular  tissue  l>v  nuiciis 
protluciiiK  carciiKiiiia. 


I'll..  l''il)l(isis  aioiind  ccutral  vriii  of  the  liver  liihiilc  with  dcsl  riKM  kjii  (jI  the  vein 
wall. 

this  could  not  be  an  ade([uate  explanation  for  this  marked  enlar<i;ement  of  the 
liver.  The  architecture  of  the  lixcr  did  not  appear  si<viiificantly  altered.  Some  hile 
staining  was  present  as  we  e.xpected  from  obstruction  at  the  hilum.  Microscoi)ic- 
ally  in  the  centrolobular  zone  there  was  extensive  fibrosis  (Fig.  8).  The.^(>  fibrotic; 
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areas  led  to  some  narrowing  of  the  central  veins  with  passive  congestion  around 
them  almost  producing  a  Chiari-like  syndrome,  llu'  central  vein  wall  was  in  part 
destroyed.  We  looked  for  carcinoma  ti.ssue  but  none  was  found.  Some  periphlebi- 
tis with  destruction  of  the  vein  walls  was  present. 

I  suspect  that  either  nitrogen  mustard  or  possibly  the  radioactive  gold  may 
have  produced  this  kind  of  a  lesion.  I  have  not  seen  any  evidence  of  this  in  the 
literature  but  I  think  we  should  look  for  such  effects  from  the  chemotherapy 
which  is  u.sed. 

In  summary,  this  patient  had  a  mucus  jii'oducing  adenocarcinoma  of  the  ter- 
minal ileum.  Theic  was  also  a  cluonic  ileitis.  If  it  was  the  result  or  the  cause,  I  am 
not  quite  sure.  I  suspect  it  was  really  the  basis  which  produced  the  carcinoma. 
Nine  months  before  death,  intestinal  obstruction  de\('loi)ed  which  led  to  the 
operation.  Bloody  ascites  was  ol)vi()Usly  a  result  of  the  pei-itoneal  metastases  al- 
though possibly  the  hepatic  vein  periphlebitis  was  a  contributing  factor  to  this 
severe  ascites  which  with  electrolyte  imbalance  w^as  the  final  cause  of  death.  Re- 
peated paracentes(>s  were  done  with  the  installation  of  nitrogen  mustard  and 
radioactive  gold,  and  1  suspect  that  this  might  have  caused  the  hepatic  vein 
branch  perii)hlel)itis  which  in  turn  led  to  the  hepatomegaly. 

Dr.  Weiusltin:  W'v  made  the  diagnosis  at  the  operating  table  by  means  of 
frozen  sections  and  the  limited  resection  was  done  because  there  were  implants 
in  the  peUis  at  that  time  so  that  we  had  no  thought  of  curing  the  man.  The 
reason  we  did  a  resection  at  all  was  because  we  wanted  to  remove  this  mucosal 
lesion  so  he  would  not  bleed.  We  believe  that  this  was  l)etter  therapy  than  just 
a  sidetracking  procedure.  Our  therapy  of  niti()g(Mi  nuistard,  purely  palliative  in 
type  foi'  the  ascites,  failed  to  palliate  as  far  as  the  ascites  was  concerned. 

Dr.  David  A.  Adicrshcrcj:*  1  would  like  to  connnent  on  the  possibility  that  the 
ileitis  was  a  predisposing  factoi'  for  this  carcinoma  in  the  terminal  ileum.  About 
two  years  ago  we  published  two  cases  of  j(>junitis  with  carcinoma. 

Dr.  Burrill  B.  Crohn:\  In  the  800  cas(>s  of  ileitis  that  we  have  in  our  files,  we 
have  only  two  cases  of  carcinoma  in  the  small  intestine,  and  those  two  cases 
were  in  areas  where  ileitis  had  been  ])resent  or  had  been  resected  in  areas  con- 
tiguous to  that.  I  would  like  to  ask  if  this  was  ti'ue  ileitis. 

Dr.  Popper:  I  am  sui'e  it  was  not.  1  hope  1  made  it  clear  that  it  does  not  fit 
into  the  pictui'e  of  regional  ileitis.  It  did  not  extend  into  the  submucosa  at  all 
and  it  in  no  way  can  be  com])ared  with  regional  ileitis. 

Dr.  Crohn:  There  was  no  clinical  history  of  regional  ileitis? 

Dr.  Weinstciii:  Diarihea  and  obstruction  were  present  and  we  in  our  naivete 
thought  this  was  a  case  of  ileitis  that  had  gone  to  the  obstructive  phase  but 
pathologically  lhei-e  was  no  evidence  of  it  and  at  the  operation  it  looked  like  a 
tumor  and  proximal  to  the  tumor  dilatation  and  obstruction  were  present  but 
not  ileitis. 

*  Late  Associate  Attending  Ph,\'siciaii  (for  Metabolic  Diseases),  The  Mount  Sinai 
Hospital,  New  York,  X. 

t  Consulting  (iastroenterologist ,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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Dr.  Adlersberg:  These  two  cases  that  I  referred  to  were  typical  granulomatous 
jejunitis. 

Dr.  Weinstein:  I'm  pleased  that  Dr.  Popper  recognizes  other  kinds  of  ileitis 
besides  granulomatous  ileitis. 

Dr.  Popper:  This  was  of  an  inflammatory  nature  but  I  cannot  prove  definitely 
that  the  lesion  may  not  have  been  the  result  of  obstruction  although  we  usually 
do  not  see  this  type  of  marked  plasma  cell  reaction  and  aberrations  of  the  glandu- 
lar structure  from  obstruction. 

From  the  floor:  If  the  stenotic  segment  was  not  scarred,  what  did  cause  the 
stenosis?  Also,  Brunner  type  glands  are  said  to  be  characteristically  found  in 
regional  ileitis.  Therefore,  I  feel  that  from  some  of  the  findings  the  ileitis  was 
related  to  regional  ileitis  although  it  does  not  have  all  the  features. 

Dr.  Popper:  The  stenotic  portion  showed  clearly  cancer  separating  the  muscu- 
laris  so  that  the  stenosis  was  cancerous  in  the  submucosa  with  no  evidence  of 
scars.  As  to  the  question  of  Brunner's  glands,  there  was  metaplasia  in  two  direc- 
tions: one  was  mucoid  production  and  the  other  acid  mucopolysaccharide  produc- 
tion which  is  characteristic  for  any  clinical  inflammation.  This  led  to  variations 
in  the  metaplasia.  I  am  sure  that  this  glandular  metaplasia  is  part  of  the  picture 
of  regional  ileocolitis  but  I  would  reserve  the  diagnosis  of  regional  ileitis  for  a 
characteristic  pattern  with  scarring  and  granulomatous  changes  both  of  \vhich 
were  absent  here. 

Final  Diagnosis: 

(a)  Mucus  producing  adenocarcinoma  of  the  terminal  ileum  with  extensive 
puhnonary,  perirenal,  peritoneal  and  intra-abdominal  metastases  causing  ascites 
and  biliary  (ibst nict ion. 

(b)  Ileitis,  type  and  etiology  unknown. 

(c)  Periphlebitis  of  the  hepatic  vein  branches. 
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Pediatric  Radiology 

JOHN  ]■:.  MOSELKY,  iM.D. 
New  York,  N.  Y. 

CAS]<]  X().  108 

This  was  the  first  admission  of  ;i  four  month-old  female  infant  whose  chief 
eomi)laints  were  l  unnini;-  nose,  coujih,  fcxcr  and  difficulty  in  breathing.  The  onset 
of  symptoms  had  been  fixe  days  prior  to  admission  and  tlie  r(>spiratorv  distress 
had  been  increasing  during  the  illn(>ss.  The  pre\ious  history  rex'ealed  that  a 
murnuu'  had  been  lieai'd  at  the  age  of  a  few  weeks  and  the  patient  had  been 
followed  in  the  pediatric  clinic  where  a  diagnosis  of  patent  ductus  arteriosus  was 
matle. 

Physical  examination  i-e\-ealed  a  well  de\-elop(Hl  and  well  nourished  infant  in 
respiratory  disti'ess  wilh  moderate  lelraction.  Hhonchi  were  heai'd  throughout 
tlie  right  chest  and  there  weic  expiratory  wheezes  bilatei-ally.  \\'hen  the  infant 
was  ([uiet,  a  continuous  nnn-mui'  could  be  heard  best  neai'  the  left  sternal  border. 
The  respiiatory  late  was  (>()  to  70  per  minute,  th(>  pulse  was  ].")()  per  minute  and 
the  temperature  xai'ied  belween  100  and  10.'! 'b.  The  inti'adermal  test  for  tuber- 
culosis was  negati\-e.  X-ray  examination  of  the  chest  was  i-e])oi1e(l  as  showing 
a  consolidation  of  the  I'ight  upper  lobe  and  patciiy  inlilt lat ions  extending  into 
the  I'ight  lowei-  lung.  The  heaii  was  cnlai'ged.  i'ulmonary  \  ascular  markings  were 
(■(iiisidcred  to  be  within  noi-mal.  Tlie  medial  half  of  the  right  diaphragm  was 
elcNated  and  on  fluoroscopic  examination  showed  ])aradoxical  moxcment.  The 
I'oentgen  impression  was  that  of  |)artial  excnt  I'at  ion.  The  patient  was  treated 
with  antibiotics  and  digitaH/ed.  The  1  eniix'iat  nre  letuiiied  to  normal  and  the 
I'csjjiratory  (listi'ess  diminished  considei'ably .  Chest  films,  howiwer,  showed  a 
pei-sistence  of  the  density  in  the  I'egion  of  the  right  ujjper  lobe  (big.  1).  It  was 
then  considei-ed  that  this  density  might  well  re])resent  a  large  eccentric  thymic 
shadow.  Lateral  and  ol)li(|Ue  ja^oject  ions  of  the  chest  wei'c  nitt  conclusix-e  and  it 
was  decided  to  administer  stei-oids  to  the  patient  as  a  diagnostic  test.  The  pa- 
tient was  gix'en  meticortin  o\ei'  a  jx'i'iod  of  two  weeks.  .V  chest  film  made  at 
the  end  of  this  time  showed  marked  diminution  of  the  density  which  had  become 
more  pai-at racheal  in  location  (i'ig.  L'l.  Two  weeks  after  cessation  of  meticortin, 
a  chest  film  showed  I'emai-kable  regrowth  of  the  thymus,  the  shadow  of  which 
was  practically  similai'  to  that  demonstrated  b(>fore  the  use  of  stei-oids.  Two 
months  after  admission,  dix'ision  and  ligation  (»f  a  patent  ductus  arteriosus  was 
jK'rfoi-med. 

The  oral  achninistiation  of  corticosteroids  to  infants  results  in  i-apid  atropl\y 
of  the  thymus.  When  stei'oids  ai-e  sto|)ped,  theic  is  rapid  I'egrowth  and  sometimes 
o\-ergrowth  of  this  gland.  It  is  pi'csumed  that  natui-al  stress  atro])hy  of  the 
thymus  is  mediated  through  the  pituitary-adrenal  axis  and  r(>growth  and  over- 
growth are  obser\-ed  following  stress  at  I'opliy  in  a  fashion  similar  to  t hat  following 
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Case  108,  Fig.  2.  After  two  weeks  of  oral  steroid  therapy  the  thymic  shadow  has 
diminished  considerably,  the  result  of  atrophy.  The  diaphragmatic  eventration  is  clearly 
shown. 
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stoppage  of  steroid  therapy.  The  thymolytic  effect  of  steroids  may  be  used  to 
permit  more  accurate  evaluation  of  the  cardiac  contour  and  supracardiac  vascu- 
lar images  in  instances  where  a  large  thymus  obscures  these  shadows.  It  may  also 
be  of  value  in  distinguishing  between  a  large  thymus  and  right  upper  lobe 
atelectasis,  segmental  pneumonic  consolidation  or  loculated  mediastinal  pleurisy. 
Final  Diagnosis:  Thymolytic  effect  of  steroids  in  infancy. 

CASE  NO.  109 

This  was  the  first  admission  of  a  nine  year-old  Puerto  Rican  male  for  diagnostic 
evaluation  of  growth  and  mental  retardation  and  convulsive  disorder.  The  child 
had  been  in  the  United  States  only  five  months  prior  to  hospitalization.  Among 
the  patient's  complaints  was  a  history  of  diarrhea  and  abdominal  pain  and 
roentgen  examination  of  the  small  bowel  was  made.  Several  long  cylindrical 
filling  defects  were  noted  within  the  distal  jejunum  and  proximal  ileum.  These 


Case  109,  Fig.  1.  Small  intestinal  series  shows  coiled  cylindrical  filling  defects  within 
the  barium  filled  lumen  of  the  jejunum.  Within  these  filling  defects  are  curvilinear  streaks 
of  barium  representing  the  contrast  substance  in  the  intestinal  tract  of  ascaris  lumbri- 
coides. 
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were  associated  witli  ciiix  iliiicar  densities  which  appeared  to  bisect  the  lucent 
defects  (I'ifi;.  1).  'I'hc  aijpcarancc  was  that  of  unusually  long  round  worms,  the 
intestinal  tracts  of  which  contained  ingested  barium.  The  pattern  and  motility 
of  the  small  bowel  was  otherwise  unaffected.  Examination  of  the  stools  for  ova 
confirmed  the  presence  of  ascariasis. 

The  radiographic  diagnosis  of  infestation  with  Axnin's  I lonbricoides  can  be 
easily  made  by  barium  studies  of  the  intestinal  tract.  In  some  cases,  moreover, 
the  diagnosis  can  be  achieved  from  a  flat  film  of  the  abdomen  on  which  positive 
shadows  of  the  worms  are  contrasted  against  the  gas  in  distended  loops  of  bowel. 
In  not  all  cases  of  roentgenographically  demonstrated  ascarides  are  ova  found 


Case  110,  Fig.  1.  Barium  enema  examination  shows  normal  distensibility  of  the  colon, 
no  spiculation  or  shortening.  There  is  a  functional  abnormality  of  the  transverse  colon 
indicated  by  irregularity  of  the  haustral  markings  along  the  inferior  bowel  margin. 
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in  the  stool  (male  and  sexually  immature  worms).  The  roentgen  findings,  espe- 
cially those  on  the  fiat  liiin,  may  l)e  the  first  indication  of  the  condition  in  chil- 
dren eomplainiiif;  of  alxlominal  distress. 

Final  Diajiiiosis:  ] xfkstatiox  of  intestinal  tract  with  Ascaris  lumbri- 

COIDES. 

CASE  NO.  110 

This  was  the  first  admission  of  an  8!>^2  y<'ii''  "I<1  white  female  with  a  three  week 
history  of  diarrhea.  The  patient  was  hax  inji;  three  to  four  howel  mo\Tments  a 


Case  110,  Fig.  2.  Reexamination  of  the  colon  2^2  months  later  shows  shortening, 
course  spiculation,  polypoid  hyperplasia  of  the  mucosa  and  involvement  of  the  terminal 
ileum.  The  process  is  diffuse  and  advanced. 
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day  and  her  stools  contained  mucus  and  blood.  The  hemoglobin  was  11.8  gms 
per  cent,  the  sedimentation  rate  was  .'U  mm  pei-  br.  On  admission  she  weighed  60 
pounds.  Stools  were  negative  for  amebac.  A  l)arium  enema  examination  showed  a 
normally  distensible  colon  without  sciration  or  shortening  but  there  was  some 
irregularity  of  the  hau.stral  indentations  in  the  transverse  colon  particularly 
along  the  inferior  margin  of  its  middle  third.  These  findings  were  considered 
consistent  with  the  very  early  radiographic  changes  in  ulcerative  colitis  (Fig.  1 ). 
Sigmoidoscopy  revealed  mucosal  changes  compatible  with  ulcerative  colitis.  The 
patient  was  discharged  to  be  treated  at  home. 

Two  and  a  half  months  later,  she  was  icadmittcd  because  the  bowel  move- 
ments had  increased  steadily  in  fre(|uciicy  reaching  a  total  of  10  to  20  a  day  on 
some  occasions.  Large  ([uantities  of  blood  and  mucus  were  pas.sed  with  the  stools. 
The  temperature  ranged  between  100°  and  102°F  and  occasionally  reached  103°F. 
On  this  second  admission  the  patient  weighed  4(1  pounds.  A  repeat  barium  enema 
after  the  2^^  month  interval  .showed  diffuse invoUcmeiit  of  the  colon  by  adx  anced 
changes  which  extended  int(j  the  terminal  ileum.  There  was  coarse  senation  of 
the  bowel  margins,  shortening,  polypoid  hyperplasia  of  the  muco.sa  and  lo.ss  of 
haustral  markings  (Fig.  2). 

Ulcerati\e  colitis  occurs  with  increasing  frequency  between  infaiicy  and  the 
age  of  lo  years.  It  has  been  reported  to  be  a  more  severe  disease  in  children  than 
in  adults,  with  a  poorer  response  to  treatment.  Early  adolescence  appears  to  be  a 


Case  111,  Fig.  1.  Simple  film  of  the  abdomen  shows  gaseous  distention  of  small  and 
large  bowel  but  there  is  no  gas  in  the  rectum. 
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particularly  critical  time  for  the  appearance  of  the  condition  because  of  rapid 
progression  and  severe  changes  ovvr  short  periods.  The  condition  is  twice  as 
common  in  boys  as  it  is  in  girls. 

Final  Diagnosis;  Rapid  phogkess  of  ulcer.\tive  colitis  in  an  eight  year 
OLD  child. 

CASE  NO.  Ill 

This  was  the  first  admission  of  a  three  day  old  Puerto  Rican  male  with  the 
chief  complaint  of  vomiting  and  obstipation  .since  birth.  The  infant  exhibited 
the  typical  featuics  of  mongolism.  The  abdomen  was  markedly  distended.  The 
clinical  im]:)i('ssioii  was  that  of  intestinal  obst i  u(  t ion  presumably  due  to  a 
congenital  anomaly.  A  simple  Him  of  the  abdomen  showed  gaseous  distention 
of  both  the  large  and  small  bowel  Init  tliere  was  a  noteworthy  absence  of  gas  in 
the  rectum  (l'"ig.  1).  The  findings  w(M'e  consistent  with  a  meconium  plug  syn- 
drome or  Hirschsprung's  disease  although  the  possibility  of  a  high  rectal  or 
sigmoidal  stenosis  could  not  be  exchuled.  i'ost-natal  examination  had  shown 
no  evidence  of  an  imperforate  anus.  A  digital  rectal  examination  followed  by  a 
5  cc  saline  enema  resulted  in  the  pas.sage  of  a  white  mucous  plug,  strips  of  meco- 
nium and  large  amounts  of  gas.  A  Hypa([ue  study  of  the  gasti-o-intestinal  tract, 
previously  ordered,  was  carried  through  to  24  hours  and  showed  distention  of 
the  small  bowel  and  dilatation  of  the  large  bowel  down  to  the  sigmoid  where 
thei-e  was  an  abrupt  chang(>  in  the  calibre  of  the  lumen  which  was  normal  or 


Case  111,  Fig.  2.  Hypaque  study  of  the  gastrointestinal  tract  shows  dilatation  of 
small  and  large  bowel.  There  is  an  abrupt  change  in  calibre  of  the  colon  at  the  sig- 
moid. The  sigmoid  and  rectum  are  smaller  in  calibre  and  represent  the  area  of  agan- 
glionosis. 
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slightly  diminished  in  size  down  to  the  anus  (Fig.  2).  The  appearance  was  that 
of  Hirschsprung's  disease,  the  aganglionic  segment  involving  the  rectum  and 
sigmoid. 

The  meconium  plug  syndrome  is  a  non-specific  syndrome  found  in  the  neo- 
natal period.  Meconium  blockage  may  occur  in  normal  but  weak  or  premature 
infants,  in  cases  of  fibrocystic  disease  of  the  pancreas  where  the  degree  of  meco- 
nium obstruction  does  not  amount  to  actual  ileus  and  it  may  result  from  the 
functional  obstruction  of  Hirschsprung's  disease.  The  clinical  course  following 
the  passage  of  the  meconium  plug  and  the  opening  of  the  bowels  will  depend  on 
the  underlying  cause. 

Final  Diagnosis:  Meconium  plug  syndrome  in  Hirschsprung's  disease. 

CASE  NO.  112 

This  was  the  first  admission  of  a  three  month  old  male  infant  whose  chief 
complaint  was  inability  to  move  the  right  shoulder.  In  the  history  the  mother 


Case  112,  Fig.  1.  The  right  scapula  is  enlarged,  thickened  and  sclerotic  with  loss  of 
its  normal  contours.  There  are  no  changes  in  the  clavicles  or  ribs. 


472 


RADIOLOGICAL  NOTES 


stated  that  the  child  liad  Ikhmi  <iiven  "a  poHo  injection  in  the  right  arm"  and 
that  the  iiifaiil  iiad  been  iiaxiiij;  pain  in  that  extremity  ever  since.  Physical 
examination  I'excaled  a  soft  tissue  swelling  over  the  right  scapula,  hyjjotonicity  of 
the  right  upper  arm  musculature  and  tend(>rness  around  the  rigiit  shoulder  area 
including  the  soft  tissue  swelling  over  the  scapula.  Ka(hological  examination  of 
both  shoulder  girdles  showed  enlargeni(>nt  of  the  right  scapula  which  was 
thickened  and  sclerotic  ( I'ig.  1).  The  libs  and  the  clavicles  were  normal.  There 
was  a  minimal  ])eriosleal  reaction  along  the  shaft  of  the  right  humerus.  Labora- 
tory studies  |-e\cale(l:  Hemoglobin  (1.0  gms  j)er  cent,  WBC  14,200  per  cu  mm, 
ESR  75  mm  per  hour.  The  alkaline  phosjihalase  was  :V.\  K..\.  units. 

The  x-ray  findings  were  considei-ed  to  be  most  characteristic  of  infantile 
coi'tical  hypei-ostosis  (Calfey)  and  the  mandible  was  examin(>d.  It  showed  definite 
bilatei'al  cortical  hypei'ostosis  ({"ig.  L>).  Skeletal  survey  showed  no  other  bony 
invohcment . 

Scai)ulai'  lesions  in  infantile  cortical  hy])erostosis  are  usually  unilateral.  They 
usually  apjM'ar  during  the  fii'st  six  months  of  life.  They  should  not  be  mistaken 
for  malignant  neoplasm  as  was  often  the  case  before  the  nature  of  the  disease 
became  widely  known,  l^xamination  of  other  skeletal  parts  will  usually  show 
additional  e\idence  of  cortical  hyperostosis.  Th(>  maiidil)les  are  practically 
always  iiu-obcd  and  will  confirm  the  (hagnosis. 


Case  112,  Fig.  2.  A.P.  projection  of  the  mandibles  shows  typical  cortical  hyperostosis. 
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Final  Diagnosis:  Infantile  cortical  hyperostosis  (Caffey)  with  in- 
volvement OF  THE  RIGHT  SCAPULA. 

CASl-;  NO.  Ii;-! 

This  was  the  first  admission  of  a  ntnvborn  male  infant  who  appeared  lethargic 
at  birth  and  sucked  i)o()i-ly.  Nipple  feeding  was  poorly  tak(Mi  and  there  was  a 
cough  on  attempted  swallowing,  l^ecaiise  of  ihe  clinical  impression  of  possible 
tracheoesophageal  fistula,  a  tube  was  pass(>d  down  the  esophagus.  It  met  no 
obstruction.  A  chest  film  made  at  th(>  age  of  three  days  showed  an  infiltration 
involving  the  right  upper  lobe.  An  esophagogram  and  a  tiacheogram  were 
normal.  Subdural  taps  were  negati\-e.  The  patient  continued  to  do  poorly, 
experiencing  numerous  attacks  of  respiratory  distr(>ss.  Al  two  months  of  age  he 
was  transferred  to  another  hospital  for  supportixc  care.  Tlici'c,  1  )i-onchography 
was  reported  as  negative.  Becaus(>  of  the  continued  feeding  pi-ol)lem,  he  was  i-e- 
admitted  to  this  hospital  at  the  age  of  se\cii  months.  At  this  time  he  appeared 
weak  and  hypotonic.  He  was  insensiti\'e  to  pain  caused  by  needle  prick.  There 


Case  113,  Fig.  1.  There  is  a  pneumonitis  of  right  upper  lobe  partially  obscured  by 
residual  Lipiodol  from  a  previous  bronchogram.  There  are  also  infiltrations  extending 
into  left  upper  lobe. 
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was  excessive  sweating  unrelated  to  temperature  or  time  of  day.  On  excitement  a 
diffuse  blotchy  erythematous  rash  would  appear  and  the  blood  pressure  would 
rise  to  systolic  levels  of  150  to  200  mm  Hg.  There  were  wide  swings  of  body 
temperature  from  98.8°  to  105°F,  apparently  unrelated  to  episodes  of  pulmonary 
difficulty.  A  chest  film  at  this  time  showed  fine  interstitial  infiltrations  through- 
out both  upper  lobes  with  some  consolidation  adjacent  to  the  root  of  the  right 
upper  lobe.  The  latter  was  partially  obscured  by  residual  Lipiodol  from  the 
previous  bronchography  (Fig.  1).  The  roentgen  appearance  of  diffuse  interstitial 
infiltrations  with  persistent  right  upper  lobe  pneumonia  was  considered  consistent 
with  the  clinical  impression  of  familial  dysautonomia  (Reilly-Day  syndrome). 

Since  no  progress  was  made  in  correcting  the  feeding  difficulty,  the  patient 
was  again  transferred  for  supportive  care.  He  subsequently  died  following  an 
attack  of  apnea  and  cyanosis. 

Familial  dysautonomia  is  an  uncommon  condition  characterized  by  numerous 
manifestations  of  autonomic  dysfunction  in  the  circulatory,  gastrointestinal, 
pulmonary  and  central  nervous  systems.  Almost  all  cases  reported  to-date  have 
been  in  children  of  Jewi.sh  extraction.  One  convincing  exception  has  been  reported 
by  Linde  (1).  The  condition  appears  to  be  transmitted  as  a  recessive  characteris- 
tic. 

Pulmonary  manifestations  are  common  and  occur  to  a  significant  degree  in  a 
majority  of  the  patients.  The  roentgen  findings  are  essentially  those  of  a  chronic 
bronchopneumonia.  Theic  ai-c  \  arving  combinations  of  interstitial  infiltration, 
atelecta.sis  and,  in  infants,  cinijhysenia.  In  infancy  the  roentgen  findings  in  the 
chest  cannot  be  differentiated  from  those  found  in  cystic  fibrosis  of  the  pancreas. 
After  some  months  or  years,  however,  the  radiographic  differentiation  can 
frequently  lie  made  for  in  cystic  disease  of  the  pancreas  the  interstitial  infiltra- 
tions aic  ncii("i'alizc(l  t liinuu;lii iiit  l)()th  luiii!;s  and  there  is  a  marked  generalized 
empli>s«'iua.  In  dysautonomia  the  infiltrations  are  more  scattered  and  generally 
do  not  (il\c  the  whole  lung.  As  the  child  grows  older  emphysematous  changes 
if  prcsciit,  tend  to  disappear.  Bronchiectasis,  which  is  often  encountered  in 
advanced  cases  of  tihrocyst  ic  disease  of  the  pancreas,  is  not  seen  in  dysautonomia. 

Patients  with  tlic  congenital  sex-linked  form  of  agammaglobuUnemia  may 
show  lociitgeii  features  ([uite  similai-  to  those  seen  in  dysautonomia.  In  agamma- 
globulinemia, li()we\-er,  there  is  no  hilar  adenopathy.  In  fact,  there  is  a  deficiency 
of  perihilai-  soft  tis.-nc  density.  This  inade(|uacy  of  lymphatic  tissue  is  generalized 
and  may  be  dcmon-t  rated  l)\  lateral  roentgenogranis  of  the  nasoj^harynx  which 
show  absent  oi- delicient  adenoid  tissu(>. 

It  i>  (Min^idered  that  hi'onchial  h>'persecretion  leads  to  bronchial  obstruction 
with  resultant  pneumonia  and  atelectasis  (2).  Aspiration  may  also  contribute 
to  the  pathogenesis  of  the  ])ulmonaiy  lesions. 

Final  Diagnosis:  I'a.milial  dysautoxomia. 

REFERENCES 

1.  Li.NDE,  L.:  Dysaiitotiomia  (Case  Report  of  a  Variant).  J.  Pediat.,  46:  453,  1955. 

2.  MdsKLEV,  .1.,  AM)  MiiLdsnoK,  R.  ]•].:  Piilnioiiar\-  Roentgen  Findings  in  Familial  Dy.sau- 

tonomia.  J.  Mt.  Sinai  Hosp.,  23:  .306,  1956. 


'ues 


2.  The  Repair  of  Inguinal  Hernia 

JEROME  W.  CANTER,  M.D.,  DAVID  J.  KAVEE,  M.D.,  and 
IVAN  D.  BARONOFSKY,  M.D. 

New  York,  N.  Y. 

The  repair  of  inguinal  hernias  has  long  been  the  operation  on  which  the  novice 
surgeon  begins  his  surgical  career.  The  rather  unfortunate  classification  of  this 
operation  as  "minor"  has  given  the  impression  that  it  can  be  done  without  an 
anatomical  approach.  Recurrences  are  quite  common  and,  therefore,  the  anatomy 
of  the  area  should  be  carefully  outlined  while  doing  the  surgery.  Actually,  the 
procedure  is  one  of  complete  anatomic  orientation.  The  procedures  to  be  de- 
scribed require  the  use  of  Cooper's  ligament.  We  believe  this  approach  to  be 
anatomically  correct.  More  exposure  is  necessary  than  with  other  repairs  and, 
therefore,  it  probably  takes  a  bit  more  time;  howe\('i-,  this  is  offset  by  a  lower 
recurrence  rate.  The  procedure,  as  it  is  described,  is  siiil;il)l('  foi-  adults.  Hernias 
in  infants  generally  require  only  ligation  of  the  sac. 

P'rom  the  Department  of  Surgery,  The  Mount  Sinai  Hospital,  New  "^'ork,  N.  Y. 

The  section  on  Surgical  Techniques  is  one  of  a  series  prepared  hy  the  1  )('|)aii nient  of 
Surgery.  Some  of  the  techniques  described  are  original,  others  arc  of  loiifi  ("stal)Iished 
application,  some  with  modifications  found  useful  here.  The  de.s(  ri])t ions  afford  a  concise 
review  of  techniques  currently  utilized  at  The  Mount  Sinai  Hospital,  New  York. 
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Fig.  1.  The  sketches  are  self-explanatory.  Note  the  presence  of  Cooper's  ligament 
at  a  plane  deep  to  the  inguinal  ligament.  The  femoral  vein  lies  under  the  lateral  portion 
of  the  ligament.  Note  also  the  removal  of  the  cremasteric  fascia. 
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Fig.  2.  The  spermatic  cord  is  cleaned  thoroughly  of  excess  fat  and  fascia.  This  will 
allow  for  a  much  more  snug  repair  without  impairment  of  the  blood  supply  to  the 
testicle.  The  later  complication  can  occur  if  care  is  not  taken.  Note  also  the  lateral  ex- 
tent of  the  Cooper's  ligament  repair  (femoral  vein)  and  the  cross  over  to  the  inguinal 
ligament.  The  transversalis  fascia  should  be  used.  If  this  is  not  available,  then  conjoined 
tendon  is  used. 
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Fig.  3.  The  repair  is  completed  by  suturing  the  conjoined  tendon  and  the  medial 
leaf  of  the  cut  external  oblique  fascia  to  the  inguinal  ligament.  The  lateral  leaf  of  the 
external  oblique  is  then  sutured  under  the  cord,  over  both  the  previous  layers. 


Fig.  4.  The  repair  of  the  direct  inguinal  hernia  is  demonstrated.  Note  the  defect  is 
in  the  transversolis  fascia. 


(Abstracts 


Papers  Presented  before  the  Research  Club  of 
The  Mount  Sinai  Hospital 
New  York,  N.  Y. 

Reflex  Cireiilaliinj  Ji'lJccts  FAieited  hij  II Dpcrtonie  and  II fipertonie  Solutions  In- 
jeeinl  into  Feuiorol  aii-l  Hnivliial  .l/7r/;(.s-  of  I),>(/x.  I!ich;u'(!  Lasscr,  M.I).,  Douglas 
Allen,  .M.I).,  .Myion  Schociilcld,  .\I.I).,  I)iniiti-i  Lalossis,  and  Chaii(>,s  K.  Fried- 
hei-g,  M.i).  (I'ldui  the  I X'pailniciit  of  .M(>diciiic. )  i'rcsciitcd  I'chniaiT  15,  lOOO. 

Circailalory  rc.'^poiiscs  to  rapid  intra-artcrial  (l.V)  and  int ni\-(Mi()iis  (W)  injec- 
tions itciiioral  and  brachial)  of  to  <S()  ml  of  hy])ert()nic  and  hypotonic  solutions 
wei'c  .--tudicd  in  14  adult  mongrel  dogs.  I'nder  deep  Nembutal  anesthesia,  saline, 
de.xtro.'^e,  ui'ea  (7.')-"_'77S  mOsmh)  and  distilled  water  were  given.  lA  pressures, 
Iieai't  and  n'spii'atory  rates  were  cont iiniously  recorded.  All  lA  hypertonic 
solution,--  caused  a  I'ise  of  heart  rate,  resjjii'at oiy  I'ate,  and  of  systolic,  diastolic, 
and  ]iul>e  ])|-essures  in  all  animals,  liesjjon.ses  began  (>  to  S  .seconds  after  on.set  of 
injection  and  lasted  L'  to  nnnutes.  \'aso])ressoi'  I'csponses  occurred  with  as  little 
as  5  ml  of  •")  ])ei-  cent  saline  injected  thi'ough  an  l.V  cathetei'  wedged  distally  ( 1.25 
mm  diametei  i.  .\  mean  maxinuim  pressui-e  iis(>  with  40  to  80  ml  of  5  per  cent 
saline  was  :!S  IS  nun  Ilg  (range:  Ki  7S  (i  :!()  nun  Ilg);  heart  rate  rise  18/min.; 
respiialory  rate  lo.se  l.'U  ])er  cent.  Magnitude  of  r(>sponse  decreased  with  solu- 
tions of  lessei-  hyiM'rtonicity.  Isotonic  solutions  were  without  effect.  Hypertonic 
solutions  i)i-o(luced  slight  x-asodepi'c.s.-iion.  Ai'tei'ial  distiaition  oi'  occhision  painful 
stiimdi  and  altered  ])II  were  not  cont I'ibut oiy .  Intra\'enous  hy])ei1onic  solutions 
caused  \a.^ode])ression  with  inci'ea.sed  pulse  pressure  and  heai1  rate.  Int ra\-eiious 
isotonic  and  hyi)otonic  solutions  wei'e  in(>lfect ixc.  I-]\-idence  was  obtained  ex- 
cluding changes  in  cential  blood  \-olum(\  cardiac  distention,  and  x'a.somotor 
changes  in  the  injected  liml). 

Abolition  of  the  response  could  be  achieved  by  sciatic  nerve  section  of  the 
injected  limb  whil(>  ipsilatei-al  .sympathectomy  did  not  materially  alter  the 
ix'spon.^e.  It  is  suggested  that  the.--e  reflex  respon.ses  to  l.V  injection  indicate  the 
presence  of  peri|)heral  receptoi's  stinuilated  by  changes  in  osmotic  environment. 

Hereditori/  Fiietors  in  Rheumatoid  Arthritis.  Arnold  Goldenberg,  M.I).*  .lacciues 
M.  Singci-,  .M.D.t,  and  Chaiies  M.  Plotz,  .M.I).  (Vvnm  the  Departments  of 
Medicine  and  Bacteriology,  and  the  De]xirtment  of  .Medicine,  State  University 
of  New  York  College  of  Medicine  at  Xew  York  City.)  Presented  February  15, 
1960. 

A  family  study  was  carried  out  in  oi'dei'  (a)  to  detect  I'heumatoid  factor  or 
related  maci-oglobulins  in  kindicd  of  i'heumatoid  persons  by  [i\-e  .s(>rologicaI  tests 
and  (b)  to  detei-mine  the  xalue  of  these  tests  in  hereditary  studies.  The  study 
groups  consisted  of  lOti  relatixcs  of  27  I'heumatoids  and  100  controls. 

*  FcIIdw,  .Vrthriti.s  and  RIicuiikiI  i.sin  Foundation. 

t  Senior  lnv(>st  igat  or,  .\rtlirili,s  and  Khcuniat  i.sin  Fouiuiat  ion. 
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Forty  per  cent  of  relatives  and  \'A  per  vcu\  of  controls  wcic  ])ositi\'('  by  at 
least  one  of  the  five  procedures.  T\v(>nty-nin(>  pei-  cent  of  relatixcs  and  7.5  per 
cent  of  controls  i^axe  a  positixc  Ku<2;loi)ulin  Inhil)ition  Test.  The  Sensitized 
Sheep  Cell  Test  yielded  i)ositi\-e  results  ain()n<>;  14  ]X'r  cent  of  relatives  and  4.7 
per  cent  of  controls.  The  fijiures  were  slio;lit!y  hiwei-  with  the  FAiglol)ulin  Sheep 
Cell  Test.  Less  than  five  per  cent  of  both  j^rdups  were  positive  by  the  Fii.  Latex 
Fixatif)n  and  Sensitized  flunian  I)  I'j'yt hrocvt(»  4'ests. 

Ther(>  was  an  eciual  distribution  of  ])ositi\'e  icsults  according  to  age  group  and 
relationship  to  the  index  rheumaloid  case,  female  kindred  had  a  positive  test  by 
at  least  one  method  nearly  twice  as  often  as  males. 

The  results  indicate  that  kindred  of  rheumatoids  have  positive  tests  for 
rheumatic  factor  or  I'elated  macioglobulins  three  to  four  times  moi-e  often  than 
controls.  The  Sensitized  Sheep  Cell,  f^uglobulin  Sheep  Cell  and  J'luglobulin 
Inhibition  Tests  are  useful  procedures  in  genetic  studies  for  rheumatoid  arthritis. 

Th(  I >il(  rpi  (  Idlion  of  Altered  Cell  Morphology  in  the  Relation  to  Tissue  Chnnges. 
Herbert  Xiel)urgs,  ALD.  (From  the  Cytology  Laborator3\)  Presented  l  ebruary 
15,  lU(i(). 

The  two  fundamental  factors  in  the  exaluation  of  single  cells  in  smears  of 
seci'etions  and  fluids  are  the  recognition  of  morphologic  changes  and  the  interpre- 
tation of  such  changes  in  the  relation  to  the  type  and  degi'ee  of  histologic  altera- 
tions. Since  \'isual  memory  is  inade(|uate  for  the  extensiv(>  range  of  altei-ed  single 
cell  morphology  jjatterns,  (il  ci'iteria  were  developed  for  the  examination  of 
cell  sti'uctures. 

The  recoi'ded  criteria  and  combinations  of  changes  were  correlated  with  tissue 
sections.  In  addition,  planimeti'ic  measurements  were  carried  out  for  all  cell 
components. 

The  data  obtained  from  this  study  led  to  a  more  precise  interpretation  of  cellu- 
lar changes  than  it  is  possible  by  visual  memory.  To  increase  furthei'  the  accuiacy, 
the  combinations  of  criteria  applicable  to  various  tissue  changes  were  incoi'- 
porated  into  an  electric  memory  system.  Interpretations  are  made  as  to  benign 
cells,  inflammatory  changes,  degree  of  atrophy,  active  regeneration,  hypeiplasia, 
atypical  hyperplasia  and  malignancy. 

Hemodynamic  Studies  in  Aortic  Stenosis  l>y  Transhronchial  Left  Heart  Cathe- 
terization. Alvin  J.  Cordon,  AI.D.,  Howaid  L.  .Mosco\itz  M.D.,  and  Paul  A. 
Kir.schner  M.I),  (from  the  Department  of  Medicine.)  Presented  February  15, 
1!)()0. 

Left  heai-t  catheterization  by  the  transbronchial  route  is  well  suited  to  the 
study  of  aortic  stenosis  in  the  adult.  In  se\-en  ])atients  so  inxcstigated,  it  was 
possible  to  record  jiulses  in  left  atiMum,  left  venti'icle  and  aorta,  togethei'  with 
continuous  ])i-essui'e  differences  across  the  aortic  \al\('  and  phonocai'diograms. 

The  left  \-entricular  pi-essure  jnilse  in  this  disease  is  ])eaketl.  Pulsus  alternans  is 
relatively  common.  The  central  aortic  trace  is  characteiistic,  with  delayed  up- 
stroke, early  systoUc  dip  or  anacrotic  notch  and  late  pressure  maxinunn.  Ejection 
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is  pi'oloiiticd  and  (lia>1nlc  sIioiIciumI.  I'hc  coiitiiiuous  pressure  (lift'ei'ence  across 
the  \  al\('  has  tlic  shape  of  an  iiixcrted  \.  In  the  eases  liere  reported  the  maximum 
ejeetii)!!  ,ii:ia(heiil  \aried  fioin  Ci  1  to  102  mm  Ilg;  the  peal<  systolic  <ii-adieiit  from 
4;')  to  i).").  The  intensity  en\'elo])e  of  the  ejection  murmur  corresponded  in  shape 
and  amplitude  to  the  continuous  pi-essure  difference  aci'oss  the  vah'e,  which  in 
turn  is  presumably  propoilional  to  the  I'ate  of  flow  aci'oss  the  \'alve. 

Hcmodi/namic  Eifict^  <if  Bnlloaii  Ohstruction  of  the  Alxlnminal  Aorta  and  Closed- 
Chest  E.vtracorporKil  (' irciitatinit  in  Experimental  M ijorardial  Infarction,  with 
Shoe!:.  Leslie  A.  Kuhn,  .M.l).,  I'Vank  Cruher,  AI.l).,  Albert  Frankel,  AI.D.  and 
Sherman  Kupter,  AI.D.  (From  the  Division  of  Cardiology,  Department  of 
Medicine  and  the  Department  of  Surgery.)  Presented  iMarch  14,  UXU). 

The  ability  of  extracorporeal  circulatory  support  to  produce  a  sustained 
increase  in  coronary  perfusion  pressure,  and  its  efi'ecls  on  left  ventiicular  work, 
cardiac  output  and  systemic  vascular  resistanc(>  wei'e  investigated  in  closed-chest 
dogs  with  shock  following  plastic  si)hei'e  coronary  embolization. 

In  normal  animals  and  in  those  with  hypotension  due  to  myocardial  infarc- 
tion, pumping  of  laige  \'olumes  of  blood  (40-(50  cc/kg/minute)  fi'om  the  vena 
cava  into  the  abdominal  aoi1a  failed  to  produce  a  rise  in  central  aortic  pressure. 

To  rai.se  central  aortic  pressure  in  these  animals  it  was  necessary  to  increase 
vascular  resistance.  This  was  accomplished  by  inflating  a  balloon  catheter 
inserted  via  a  femoral  artery  into  the  al)d()minal  aorta.  Blood  pumped  from  the 
superior  vena  cava  supplied  the  distal  aorta  below  the  site  of  obstruction.  In 
this  manner,  the  circulation  was  "compai'tmentalized",  leading  to  a  ri.se  in 
proximal  aortic  pressure  with  increased  j^eifusion  of  the  heart  and  the  brain, 
and  some  diminution  in  di.stal  aortic  pressuic.  With  this  method,  normal  animals 
and  those  with  myocardial  infarction  with  shock  demon.strated  a  sustained 
increase  in  central  aortic  (coronary  perfusion)  pressure  and  coronary  flow,  aver- 
age central  aortic  mean  pressure  in  12  animals  with  shock  rising  from  7o  to  139 
mm  Hg.  Left  \-entricular  end-diastolic  and  right  atrial  pressiu'es  remained  nor- 
mal. Left  ventiicular  work  diminished  or  remained  unchanged  despite  the  rise 
in  central  aortic  piessure,  due  to  shunting  of  a  portion  of  the  venous  return  into 
the  distal  aorta. 

It  is  concluded  that  conventional  techniques  of  extracorporeal  circulation, 
employing  shunting  from  the  veins  to  the  abdominal  aorta,  are  inefYective  in 
raising  coronary  perfusion  pressure  unless  there  is  severe  congestive  heart  failure. 
To  raise  aortic  pressure  by  mechanical  means  in  experimental  myocardial  infarc- 
tion with  shock,  it  is  necessary  to  increase  vascular  resistance. 

Electrolytes  in  Gastric  Secretion  of  a  Patient  with  Complete  Esophageal  Obstruction 
and  Permanent  Gastrotomij*  Julius  G.  Parker,  ]\I.D.,t  J.  Lawrence  Werther,J 

*  Supported  by  grant  .\-22IKJ  from  the  Inst,  of  Arthritis  and  Metabolic  Diseases,  U.S. 
P.H.S. 

t  Recipient  of  special  fellowship  in  Gastroenterology,  Montefiore  Hospital,  New  York. 
t  Trainee  in  ( last roenterology,  U.S. P.H.S.  Training  Program,  Grant  2A-5126. 
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M.D.  and  Franklin  Hollander,  Ph.D.  (Kroni  the  Division  of  Clastroenterology, 
Department  of  Medicine,  Montefiore  Hospital;  Gastrointestinal  Physiology 
Research  Laboratory  and  the  Division  of  Clastroenterology,  Department  of 
Medicine,  The  Mount  Sinai  Hospital,  Xew  York).  Presented  March  14,  liHiO. 

A  I'ecent  study  in  this  laboratory  demonstrated  tlie  unecjuivocal  sharp  rise  in 
potassiiun  concentration  |KJ  of  human  gastric  juice  after  histamine  stimulation. 
The  possibility  of  contamination  of  gastric  juice  with  potassium-rich  saliva  could 
not  be  c(jmpletely  eliminated.  This  problem  was  overcome  in  the  present  study 
on  a  single  well-nourished  patient  with  complete  esophageal  obstruction  and  a 
large  permanent  gastrotomy  for  2!)  years.  I'ollowing  histamine  stimulation  [KJ 
increased  rapidly  from  ba.sal  \  alues  a\-eiaging  9.(5  me(i/L  to  a  peak  \-alue  aver- 
aging 21.4  niEfj/L.  After  mecholyl  there  was  a  slight  initial  rise  hi  [KJ  of  1  to  2 
mE(i /L  abo\-e  basal  \'alues  followed  hy  a  sharp  drop  of  4  to  5  mVA[  L  by  the  end 
of  the  first  hour  post-stimulation.  With  sham  feeding  |K|  sluiwcd  l)ut  little 
increase  above  the  spontaneous  \ariation  during  prohtnged  hasul  .■secretion. 
Volume  rate  increase  above  basal  levels  was  greatest  with  dinner  .sham  feeding 
and  lea.st  with  mecholyl.  Total  acidity  \  aried  as  high  as  144  mE(i  L. 

All  three  stimuli  caused  an  inci'casc  in  potassium  output;  greatest  after 
histamine  and  lea.st  after  mecholyl.  .Vftci'  hist.-uiiiiie,  sodium  output  fell  sharply 
to  a  low  plateau  level,  whereas  after  sham  feeding  and  mecholyl  .stimulation  it 
rose  steadily. 

The.se  data  demon.strated  that  (aj  the  rise  in  [K]  prex'iously  icported  was  not 
due  to  salixary  contamination;  (b)  the  rise  in  [Iv]  in  response  to  \  agoniimetic 
stimulation  was  .so  .small  as  to  be  e(iui\'ocal;  (c)  ther(>  was  no  correlation  between 
acidity  and  [K]  nor  between  volume  rate  of  secretion  and  [K]. 

Soft  Tissue  Radiography  in  the  DimjiKisis  nf  Tln/mii/  rc/;r///o//?c/.  Herman  Zucker- 
man,  M.D.,  Eugene  Friedman  M.l).,  and  Kobcit  Lloyd  Segal,  ALD.  (from 
the  Departments  of  Radiology  and  Surgery.)  Picscntcd  March  14,  liXiO. 

Soft  tissue  radiography  has  been  used  as  a  new  diagnostic  techni((Ue  for  the 
preoperative  diagnosis  of  thyi'oid  cancer. 

The  following  criteria  were  u.sed  for  differential  diagnosis  of  calcifications 
appearing  on  .x-ray; 

Benign:  Densely  calcified,  sharply  dehned,  well  marginated,  varied  in  size, 
haphazardly  or  individually  spaced;  if  gi-ouped,  usually  within  a  calcific  rim. 

Malignant:  Xot  den.sely  calcific,  hazy,  poorly  marginated,  approximately 
similar  in  size,  gi'oupefl  in  streaks  or  in  a  nel)ular  formation  within  a  well  limited 
area  but  without  calcific  rim. 

A  clear  differentiation  was  po.ssible  between  benign  and  malignant  calcifica- 
tions. 

Forty-five  patients  were  studied  by  this  techni(|ue.  C)f  these,  twenty-eight 
patients  were  subjected  to  surgeiy  becau.se  of  the  ijre.sciice  of  U'ldular  goiters 
clinically  suspicious  of  carcinoma.  Six  of  these  patients  had  thyr.)id  carcinoma 
proven  on  micro.scopic  section  at  the  time  of  suigery.  Three  patients  with 
thyroid  carcinoma  had  positive  x-ray  findings  for  carcinoma.  All  three  had 
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psaninioiiia  Ixxiies  found  on  niici-oscopic  examination  of  thyroid  tissue.  Seventeen 
other  patients  wvrc  stucHed.  In  elexcn  in  wiioni  the  x-i'ays  weic  iie<i;ati\  e,  surgery 
has  not  yet  heen  performed.  In  four  patients  with  local  recuricnee  of  thyroid 
carcinoma,  only  on(>  patient  liad  a  posit i\c  i-oentji'enolo^ical  examination.  Two 
patients  with  carcinoma  who  liad  receixed  ladiation  (I'-")  to  the  thyroid  gland 
prior  to  i'a(lioloj2,ical  examination,  were  neiiati\-e  on  x-i'ay  examination.  There 
were  no  false  ])ositives. 

The  diaj^nostic  implications  of  this  method  are  discussed  in  relation  to:  (a)  The 
preoi)ei-ati\-e  diafinosis  of  tliyroid  carcinoma;  (h)  Location  of  a  primary  site  in 
l)atient>  proeutinii'  with  symptoms  secondary  to  metastatic  disease.  This  study 
is  continuing  and  the  results  will  he  I'cported. 

SpectruphiiloiiK  trie  Di  tcrmiuatioii  of  Azuti/rosyl  and  Aznhistidyl  Residues  in 
AzoproteiuK .  .Milton  Tahachnick,  AI.D.  (From  the  Department  of  Chemistry.) 
Presented  March  I  t,  HKiO. 

The  coupling-  of  diazotized  ai'sanilic  acid  with  l)o\-ine  serum  alhumin  (b.sa) 
has  been  studied  s]jecti'opliotomet  rically  usiii^'  the  ahsoi-ption  spectra  for  the 
azoben/enearsonic  acid  deri\-ati\-es  of  tyrosine  and  histidine.  fifty  per  cent  of 
the  protein  hound  ai'sanilic  acid  ai'senic  (As)  was  accounted  foi' as  azotyro.syl  and 
azohistidyl  icsidues  when  coui)lin,i;'  was  carried  out  at  pll  !)  or  10.  \A'hen  the 
t-amino  <ii-()U])s  of  lysine  in  jisA  were  l)locke(|  by  acetylation  (Acbsa)  coupling 
at  pi  I  1)  resulted  in  azo.VcusA  prepai'ations,  in  which  azotiyosinc  and  azohisti- 
dine  accounted  for  !)()  pel-  cent  of  the  pi'otein  bound  .Vs.  These  results  indicate 
that,  in  addition  to  coupling  with  protein  tyi'o.syl  and  histidyl  I'esiducs,  the 
diazo  i-eagent  is  also  bound  extensively  to  the  e-amino  gi'oups  of  lysine. 
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3n  Jtlcmoriam 

ERX8T  PETER  PICK 
1872-1960 

Professor  Dr.  Ernst  Peter  Pick  was  born  in  Jaromer,  Bohemia  on  May  18, 
1872  and  died  on  January  15,  1960.  He  obtained  his  degree  in  medicine  from 
the  University  of  Prague  in  1896  and  spent  the  following  three  years  in  the  Bio- 
chemical Laboratory  of  Professor  Franz  Hofmeister  at  the  Unix-ersity  of  Strass- 
burg  and  in  the  Medical  Clinic  of  Professor  Bernhard  Naunyn.  In  1899  he  joined 
the  staff  of  the  State  Serum  Institute  of  Austria  headed  by  Professor  Richard 
Paltauf.  During  his  stay  at  the  Serum  Institute  he  was  first  an  assistant  in,  then 
adjunct,  and  finally  Chief  of  the  Biochemical  Department.  In  1904  he  joined  the 
Chemistry  P'aculty  at  the  University  of  Vienna,  attaining  the  rank  of  Associate 
Professor  of  Biochemistry.  In  1911  he  became  first  assistant  in  the  Pharmaco- 
logical Institute  of  the  University  of  Vienna  under  (ieheimrat  Professor  Hans 
Horst  Meyer.  He  subseeiuently  became  Professor  Extraordinarius  and  in  1917 
Professor  Ordinarius  of  Pharmacology  and  Toxicology.  In  1924  he  succeeded 
Professor  Hans  Horst  Meyer  in  the  Chair  of  Experimental  Pharmacology  and 
Directorship  of  the  Pharmacological  Institute  and  also  held  the  post  of  Chief 
of  the  Research  Institute  for  Drugs  at  the  Governmental  Health  Department. 
From  1932  to  1937  he  serv  ed  as  Dean  and  Vice-Dean  of  the  Medical  Faculty. 

In  1939  he  came  to  the  United  States  at  the  invitation  of  Columbia  Univer- 
sity, College  of  Physicians  and  Surgeons  as  Clinical  Professor  of  Pharmacology 
at  Columbia  University,  retiring  in  1946.  In  1939  he  became  Associate  in  Phar- 
macology at  The  Mount  Sinai  Hospital,  a  position  he  held  up  to  the  time  of 
his  death.  During  this  period  he  was  also  a  Consultant  to  the  Merck  Institute 
for  Therapeutic  Research  and  conducted  an  active  research  program  at  that 
Institute  in  Rahway,  New  Jersey. 

In  1957,  on  the  occasion  of  his  eighty-fifth  birthday,  he  was  awarded  the  Great 
Silver  Cross  of  Merit  of  the  Republic  of  Austria  and  the  Schmiedeberg  Plakette, 
the  highest  honor  of  the  German  Pharmacological  Society. 

Professor  Pick  was  a  pioneer  in  immunochemical  research  and  as  early  as 
the  first  years  of  the  twentieth  century  isolated  immune  bodies  from  serum,  sep- 
arated globulins  and  show(>(l  that  azo  compounds  could  produce  antibodies. 
He  demonstrated  an  awaiciicss  of  the  basic  and  multifaceted  importance  of 
immunochemical  research  and  laid  the  groundwork  which  ])ro\  i(ic(l  not  only 
the  hiitial  but  much  of  the  sustained  impetus  for  studies  in  this  important  area. 
Investigators  drawn  from  many  scientific  disciplines  flocked  to  his  institute  in 
order  to  benefit  from  his  teachings  and  to  learn  the  new  techni(iues  which  he 
provided  for  the  understanding  of  the  chemical  nature  of  antigens.  Science  is 
still  intrigued  by  the  ramifications  of  his  fundamental  obser\-ations  \\hich  pro- 
vided more  than  a  mere  show  of  flashy  prestidigitation.  His  section  on  the  chem- 
istry of  antigens  in  the  Kolle-Wasserman  Handbuch  still  remains  a  classic. 
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DR.  ERNST  PETER  PICK 
1S72-1960 
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It  is  i-oniarkable  that  even  in  his  retirement  he  conducted  important  investi- 
gations on  the  adrenal  ghmd  and  its  steroids.  To  Hst  all  of  his  publications  would 
he  a  monumental  project. 

It  is  apparent  that  Professor  Pick  was  the  type  of  individual  who  was  not 
limited  by  the  boundaries  of  his  immediate  scientific  discipline.  He  firmly  be- 
lieved that  all  scientific  fields  overlap  and  that  interdisciplinary  application  is 
necessary  in  order  to  obtain  a  maximum  of  knowledge  and  understanding. 

The  students  of  Professor  Pick,  numbering  many  hundreds  and  located  in 
key  positions  throughout  the  world,  owe  an  incalculable  debt  to  their  mentor. 
From  the  very  inception  of  his  career  he  typified  the  patient  teacher,  giving 
generously,  liberally  and,  even  more  important,  graciously  of  himself.  All  of  his 
students  learned  much  of  pharmacology  and  experimental  therapeutics,  but  of 
most  benefit  was  the  opportunity  the  association  afforded  them  to  observe  great- 
ness and  altruism  in  so  creative  a  person.  Professor  Pick  took  more  personal 
pride  in  the  progress  of  his  stvulents  than  in  his  own  work.  The  months  spent 
with  him  were  product  i\  e  not  alone  in  scientific  knowledge  but  also  m  the  rich- 
ness of  human  understanding. 

William  Antopol,  M.D. 
for  the 
Editorial  Board 


IDIOPATHIC  HYPERLIPEMIA  AND  DIABETES  MELLITUS. 
DEVIATIONS  FROM  NORMAL  LIPID  METABOLISM 


DAVID  RICHARD  JACOBS,  M.D. 
New  York,  N.  Y. 

INTRODUCTION 

Metabolic  alteration.s  in  the  handling  of  dietary  lipids  have  long  been  asso- 
ciated with  diabetes  mellitiis  and  idiopathic  hyperlipemia.  Recent  studies  have 
focused  on  specific  defects  in  metabolic  pathways.  In  diabetes  mellitus,  disturb- 
ances in  fat  metabolism  are  apparently  accjuired,  and  are  related  to  a  deficiency 
of  reduced  triphosphopyridine  nucleotide,  reflecting  chiefly  a  retardation  of 
glucose  utilization  by  the  hexosemonophosphate  shunt.  In  idiopathic  hyper- 
lipemia, the  responsible  lipid  metabolic  defect  is  apparently  inboni,  and  results 
in  an  inability  to  transport  circulating  lipids  at  a  normal  rate.  This  abnormality 
is,  in  part  at  least,  related  to  the  activity  of  a  plasma  lipid  clearing  factor,  lipo- 
protein lipase,  and  jx'rhaps  to  a  lipid  mobilizing  substance  elaborated  by  the 
pituitary  gland.  The  significance  of  chronic,  relapsing  pancreatitis  in  idiopathic 
hyperlipemia  is  still  vnicertain,  but  appears  to  be  a  result,  rather  than  a  cause  of 
the  disorder. 

Normal  lipid  metabolism  is  reviewed,  and  is  contrasted  with  that  seen  in 
diabetes  mellitus.  The  biochemical,  pathogenetic,  clinical,  and  therapeutic  fea- 
tures of  idiopathic  hyperlipemia  are  discussed  in  detail,  and  the  differentiation 
of  diabetic  hyperlipemia  from  idiopathic  hyperlipemia  is  outlined. 

SYNTHESIS  AM)   OXIDATIOX   OF   FATTY  ACIDS 

As  dietary  fat  cnteis  the  gastrointestinal  tract,  alimentary  lipases  hydrolyze 
the  fat  to  form  fatty  acids,  which  are  absorbed  and  esterified  by  the  intestinal 
mucosa,  and  carried  to  the  blood  stream,  mainly  as  lipoproteins  (chylomicra), 
as  well  as  phospholipids  and  cholesterol  esters  for  disti'ibution  to  the  tissues  (1). 
A  "priming"  or  "sparking"  activation  reaction  then  occuis,  wherel)y  the  fatty 
acid  is  converted  to  a  fatty  acyl  derivative  of  coenzyme  A  (CoA),  associated  with 
an  oxidative  pliosphoiylation  and  production  of  adenosine  triphosphate  (atp) 
(2,  3).  The  formation  of  this  active  fatty  acitl  is  accomplished  by  several  enzy- 
matic processes,  each  involving  the  formation  of  acetyl  CoA  or  fatty  acid  deriv- 
atives of  CoA.  The  former  is  derived  from  pyruvic  acid  oxidation,  as  well  as  by 
replacement  of  the  succinyl  group  of  succinyl  CoA  by  short -chain  fatty  acids 
and  /3-ketoacyl  CoA  cleavage  by  CoA.  Fatty  acyl  CoA  is  formed  by  the  same 
enzymatic  clea\  age  process  of  ^-ketoacyl  CoA,  as  well  as  by  the  action  of  atp 
on  fatty  acids  (2). 

After  this  activation,  fatty  acid  oxidation  may  then  take  place,  in  the  presence 
of  a  free  carboxyl  gi-oup.  Oxidative  enzymes  from  mitochondria  in  the  liver 
catalyze  the  process  of  /^-oxidation,  and  the  component  reactions  are  reversible. 

From  the  Department  of  Medicine,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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The  basic  reaction  by  which  energy  i.s  formed  invoh'es  successive  clea\afi;e  of 
two-carbon  fragments  in  peripheral  tissues,  which  either  enter  the  tricarboxylic 
acid  (tca)  cycle  directly,  or  condense  in  the  liver  to  form  ketone  bodies,  which 
are  then  carried  to  the  periphery  to  be  oxidized  by  the  tca  cycle  ('A,  4,  o,  (i). 

Fatty  acid  synthesis  and  breakdown  cannot  proceed  without  acetyl  CoA  as 
an  intermediate.  Any  source  of  acetyl  CoA  is  an  ade(iuat(>  substrate.  Fatty  acids 
may  then  be  synthesized  from  carbohydrate,  by  the  decarl)o.\ylat  ion  of  pyru\  ate 
in  the  presence  of  CoA  (or  from  other  acetyl  CoA  precursors).  I'rotcin  also  may 
convert  to  fatty  acids  with  CoA.  Ketone  bodies  formed  in  the  liver,  when  released 
in  the  blood  stream,  may  be  oxidized  to  a  CoA  derivative,  fiom  which  acetyl 
CoA  may  be  obtained  to  serve  as  an  initial  building  block  in  the  toimation  of 
fatty  acids  (3).  The  enzyme  sy.stem  in  rat  liver  which  catalyzes  the  iiicoi  jjoration 
of  acetate  into  fatty  acids  recjuires  both  triphosphopyi  idiiie  nucleotide  (xi'x)  and 
diphosphopyridine  nucleotide  (dpx).  Reduced  dpx  is  necessary  for  most  of  the 
reduction  reactions  in  fatty  acid  synth(>sis  (7).  lieduced  tpx  is  necessary  for  the 
reduction  of  crotonyl  CoA  to  l)Utyryl  CoA  (8j. 

As  /3-ketoacyl  CoA  cleavage  occurs,  the  cycle  of  fatty  acid  metabolism  is 
perpetuated:  the  fatty  acyl  CoA  formed  undergoes  )3-oxidation  again,  while  the 
acetyl  CoA  synthesized  re-enters  the  tca  cycle  by  condensation  with  oxalacetate. 
High  fat  intake  in  rats  accelerates  the  rate  of  acetate  oxidation  and,  perhaps, 
acetate  production  from  /J-oxidation  of  fatty  acids,  but  oxidation  ()f  the  sul)- 
stance  into  which  acetate  is  incoi-jiorated  is  not  increased  (!)). 

The  dependence  of  lipogenesis  on  carbohydrate  metabolism  {i.e.,  on  glucose 
utilization)  is  well  established  (1,  2,  6,  10-2()).  Bragdon  has  .shown  that,  of  in- 
jected labeled  chylomicra,  fasted  rats  expired  4.)  per  cent  of  C'^Oj,  whereas  car- 
bohydrate-fed rats  expired  less  than  5  per  cent  in  !)()  mimites.  In  fasted  rats, 
metabolism  of  chylomicra  and  nonesterified  fatty  acids  (xefa),  proceeds  at  ap- 
proximately the  same  rate,  and  carbohydrate  feeding  markedly  diminishes  the 
oxidation  of  palmitic  acid  administered  as  chylomicra  or  as  xefa  (1;{).  The 
sparing  action  of  carl)ohydiate  on  fat  metabolism  is  thereby  demonstrated.  Its 
mechanism  of  action  has  l)een  attributed,  by  Lossow  ct  al,  principally  to  direct 
restriction  of  the  enzymatic  degradation  of  fatty  acids  to  smaller  molecules,  as 
witnessed  by  measurements  of  injected  labeled  fatty  acid.  Ivxcept  for  a  small 
fraction,  carbohydrate  does  not  apparently  divert  acetyl  CoA  from  an  oxidative 
to  a  synthetic  pathway.  This  sparing  effect  is  observed  on  all  even-carbon  fatty 
acids,  with  carbohydrate  exerting  a  greater  influence  as  the  chain  length  increa.ses 
(19).  Chylomicra  disappear  from  the  serum  just  as  rapidly  with  carbohydrate 
feeding  (13),  and  their  removal  in  vitro  has  been  demonstrated  in  muscle  (27), 
kidney  (16,  28),  and  heart  (28),  as  well  as  in  liver. 

traxsport  of  fatty  acids 

Circulating  Lipid  Fractions 

Once  fatty  acids  enter  the  circulation,  they  are  transported  in  the  plasma  in 
both  an  esterified  and  non-esterified  form.  More  than  90  per  cent  exist  as  glyceixjl 
esters  or  more  complex  alcohols,  such  as  cholesterol.  Of  this  fraction,  about 


490 


DAVID  RICHARD  JACOBS 


80  per  cent  is  (M|ually  dix  idcd  botwceii  trij^lyceridcs  (neutral  fats)  and  phospho- 
lipids, and  the  i-cniaindei-  exi>ts  as  choleslerol  estei's.  The  non-esterified  (or  un- 
esterilied)  fatly  acids  arc  in  low  concentration  (about  oa  ),  l)Ut  ai'e  hio;hly  active 
jihysioloiiically.  with  a  tui'no\'er  \-elocily  half-time  of  about  two  minutes  (14). 
They  are  composed  essentially  of  lonj>;-chain  fatty  acids  (1()-I8  carbon  compounds 
in  S.-)'  ;  I  iL'il). 

Most  of  the  i)lasma  lipid  in  the  human  adult  migrates  with  the  /3-globulin 
fraction  of  the  serum  on  paper  elect roplioresis,  and  is,  consecniently,  referred  to 
as  ci-lipoju'otein.  These  are  mostly  low-density  lipoproteins  of  the  class  SfO-12 
The  low-density  lip<)])roteiiis  of  S,  >  12  are  a-lipoproteins.  The  /3-hpo- 
protein>  contain  triglycerides,  sterol  esters,  and  ])liospholi])i(ls,  whereas  a-lipo- 
proteiii>  are  low  in  t  riglyceride  content .  As  the  density  of  the  lijjoprotein  molecule 
decrea.-e>,  there  is  a  corresiiondiiig  incr<'ase  in  triglyceride  and  decrease  in  phos- 
pholipid, cholesterol,  and  protein.  Thus,  in  the  low-density  /i-lipoproteins,  tri- 
glyceride accounts  for  about  '2'>  per  cent  of  the  fatty  acid  pres(Mit,  the  remainder 
l)ehig  tlistributed  between  cholesterol  esters  and  phospholipid.  In  contrast,  the 
high-density  a, -lipoproteins  ha\-e  about  .')()  per  cent  protein,  2.)  per  cent  phos- 
pholipid, 20  per  cent  cholesterol  (mostly  esterihed),  and  only  less  than  10  per 
cent   triglyceride  (MO). 

C'hylomicra,  which  represent  the  stal)le,  lactescent  lipid  enuilsion  found  in  the 
intestinal  lacteals,  are  largely  triglyceride,  and  apparcMitly  carry  a  negative 
charge,  since  they  can  be  flocculated  by  protamine  or  toluidine  blue  (30-32). 

Non-Esterificd  Fatty  Acids 

XEFA  in  plasma  are  deri\-e(l  primarily  from  adipo.^e  ti.s.^ue,  as  well  as  from  hy- 
drolysis of  plasma  triglyceride  and  from  the  gastro-intestinal  tract  and  lymph 
(M;!,  :)4).  MeasurcMnents  of  the  arterio-venous  differences  from  the  greater  .saphe- 
nous \-eiii  point  toward  its  drainage  area  (primarily  adipose  ti.ssue)  as  the  major 
.source  of  circulating  \i;f.\  (Mo,  i}."),  ;!()).  These  fatty  acids  are  bound  to  the  plasma 
albumin  to  maintain  .solubility,  and  ser\-e  not  only  as  a  highly  efhcient  transport 
meclianism  for  fatty  acids  under  normal  circimistances,  but  also  as  a  .substrate 
dining  a  fast  for  cellular  oxidation  and  energy  production  in  most  tissues  (14, 
20,  30,  32,  3."),  37  40).  m:ka  depend  on  altnimin  rilro  for  their  release  from 
adii)ose  tissue,  as  well  as  for  lipolysis.  The  relea.-^c^  of  estei-ifi(>d  fatty  acids  (i.e., 
the  mobilization  of  glycerides),  on  the  other  hand,  reciuires  the  presence  of  (3- 
lipoprotein  iu  vitro  (41). 

Intravascular  Hydriiliisis  of  Fatty  Acid 

Sevei'al  mechanisms  of  fat  transport  lun'e  been  suggested,  and  partially  elu- 
cidated. The  most  iirominent,  perhaps,  is  that  of  triglyceride  hydrolysis  by  a 
tissue  enzyme,  lipoprotcMii  lipase  (or  clearing  factor).  This  substance  has  been 
found  in  greatest  ([uantities  in  adipose  tissue  (42),  as  well  as  in  heart  (42),  and, 
to  a  les.ser  extent,  in  plasma,  li\-er,  kidney,  sj^leen,  and  lung  (30,  43).  Skeletal 
nmscle  and  aorta  are  apparently  devoid  of  this  enzyme.  This  correlates  well 
with  observations  that  most  of  the  transport  of  fatty  acitl  from  blood  to  tissue 
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occurs  in  the  liver  (:!."))  and  the  niyocai'dium  f.')7),  as  measured  l)y  artorio-x'cnous 
differences  oi'  total  fatly  acids.  Lii)()i)i()t eiii  lipase  fni'L)  is  activated  by  heparin, 
destroyed  by  li\er,  and  inhibited  by  protannne.  //(  rilio  studies  by  Koi'n  and 
Quigley  show  that  lpl  is  inacti\<'  in  the  absence  of  any  added  cation.  Acti- 
vation maybe  accomplished  by  a  small  concentration  of  ('a+*  (or  Sr++),  and 
NH4+,  Mn++,  or  Mg++  (42).  Higher  concentrations  of  XH4CI  and  (XH4)2H04, 
as  well  as  any  concentration  of  Xa+,  K*,  Li^,  lvb+,  (("II:i)4XC'l,  and  Ba^"*"  are 
inactive  or  inhibitoiy  in  action.  A  fatty  acid  accejjtoi'  in  plasma  is  essential  for 
the  activity  of  li'L.  Korn  l)elie\'es  this  to  be  either  all)innin  or  (  a+^  (4:1).  I^erg- 
strom  and  Borgstrom  are  in  accord,  but  feel  that  in  addition  to  albumin,  a-  and 
(3-lipoprotein  are  necessary  (44).  According  to  Seifter  and  Baeder,  all,  including 
Ca"*""*",  are  retiuired  (45).  In  either  event,  increased  l)in(ling  of  fatty  acid  to  al- 
bumin and  to  lipopidtein  is  obsei\ed  in  the  presence  of  li'L  (44).  Anhn.sen  pos- 
tulates the  need  for  a\ailable  free  binding  sites,  specific  for  fatty  acids,  on  the 
albumin  molecule,  as  well  as  an  unknown  sei-um  "copi-otein  (4(i)".  .MoicoN'er, 
he  infers  that  heparin  is  a  component  of  lpl.  4'his  is  founded  upon  the  al>ility 
of  protamine  to  inhibit  lpl  activity,  and  the  subseciuent  icveisal  of  inhibition 
by  heparin.  I'\n1her  support  is  based  on  the  stimulation  of  lpl  plasma  activity 
by  anaphylactogenic  agents  in  dogs,  which  is  picsnmably  related  to  heparin  and 
histamine  secretion  by  mast  cells.  In  the.-e  ammals,  piior  antihistamine  adminis- 
tration prevents  shock,  but  the  lpl  rise  still  occurs;  sub.setiuent  administi-ation 
of  small  amounts  of  pi'otamhie  will  cause  the  enzyme  to  disappear  from  the 
circulation  (4(),  47).  Havel  and  Bragdon,  liowe\-ei\  a.-<sert  that  heavy  anions 
other  than  heparin  may  stimulate  ij'l  acti\  ity  (  IS). 

The  clearing  reaction  itself  is  poorly  undeistood.  ( )nce  chylomicia  enter  the 
blood  from  the  intestinal  lymphatics,  i-emo\al  noinially  i>  rapid.  I'lie  clearing 
reaction  occurs  almost  immediately,  and  inci-eases  the  rate  of  fat  icmoxal  (49). 
LPL  acts  specifically  on  ester  linkages  in  triglycerides  (50),  and  by  j^iogressive 
removal  of  triglyceride  from  chylomicra  and  the  moic  .soluble  lipoproteins,  [as 
well  as  from  artificial  fat  emulsions  acli\  ate(l  by  a-lipopi'otein  (51  )|,  low-density 
lipoproteins  are  transfoi'med  into  ones  of  higher  density  (1,  4(),  47,  52),  and  the 
liberated  fatty  acids  are  carried  in  the  \i;f.\  fiaction  In'  albumhi  until  entry  into 
tissue  cells  foi-  o.xidaticm  is  possible  (5;!,  54).  The  cleai-ed  cholesterol  appai'ently 
undergoes  direct  tran.sfer  from  Kuptter  cells  to  hejjatic  cells  for  exci-etion  in  bile 
as  cholesterol  or  bile  acid,  or  for  .secretion  into  plasma  as  li])opi(>tein  (5o).  As- 
sociated with  the  clearing  reaction  is  an  augmeniat  ion  of  t  rigl>-cei-ide  fatly  acid 
oxidation  (4i)).  fixation  in  vivo  after  a  lalx'li'd  fai  meal  in  I'ats  indicates  that 
the  action  of  heparin  is  to  accelerate  movement  of  fat  fi-om  the  blood  to  the 
tissues  (49). 

Most  evidence  seems  to  favor  the  greater  importance  of  tiiglyceride  hydiolytic 
activity  at  the  tissue  cell  .sui-face  (or  withhi  cells)  (30,  54,  55),  rather  than  in- 
travascular hydrolysis  alone  (1,  ;^8,  54),  particularly  since  the  surface-active 
agents,  Tween  80  and  Triton  A20  or  its  derivatives,  will  delay  remo\  al  of  in- 
jected lipid  particles  from  the  blood  hi  normal  animals  (55).  Zilversmit  feels  that 
heparin  administration  or  hyperlipemia  may  cause  overflow  of  lpl  into  plasma, 
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with  a  resultant  increase  in  intra xascuiar  lipolysis  (54).  Bragdon  states  that  the 
hulk  of  the  chylomicra  is  i-oni()\('(l  intact  from  the  circulation.  Most  is  found  in 
the  liver  after  a  fast,  whereas,  after  a  carbohydrate  meal,  the  majority  is  trans- 
ported to  the  fat  depots  (13,  o()). 

K.rlr(ir(iscitl(ti  [fj/drali/sis  of  Fnttij  Acids 

Perhaps  the  primary  si^iiilicaiice  of  the  cleariiif;-  reaction  is  extravascular,  since 
LPL  originates  in  adipose  tissue  and  certain  viscei'a  (42).  There  is  evidence 
that  lipoproteins  and  chylomicra  can  enter  thoracic  and  hepatic  lymph  appar- 
ently intact,  either  through  "])ores"  in  the  semipermeable  capillary  membrane 
directly  oi-  via  phagocytosis  by  ret iculo-endothelial  cells,  or  by  direct  transfer 
from  blood  to  liver  cells  at  discontinuous,  or  fenestrated,  areas  of  sinusoidal 
endothelium  (38,  57).  Hepatic  transport,  as  measured  by  chylomicron  concen- 
tration in  hepatic  lymph,  apparently  is  related  to  both  blood  concentration  of 
chylomicra  and  portal  venous  pressure  (38).  In  addition,  the  rate  of  fat  transport 
will  diminish  after  hepatectomy  (30).  It  has  also  been  demonstrated  that  adipose 
ti.ssue  will  take  up  both  triglyceride  and  xefa  from  albumin  solutions  and  blood 
NEFA  are  also  found  intact  in  adipose  tissue,  lending  credence  thereby  to  the 
"pore"  theory  of  capillary  permeability,  since  no  direct  contact  between  adipose 
ti.ssue  and  blood  is  believed  to  exist  (32,  38,  55).  However,  the  NEFA-albumin 
complex  may  also  dissociate  at  the  endothelial  cell  surface,  with  fatty  acid  leaving 
the  blood  by  way  of  th(>  endothelial  cells,  rather  than  by  diffusion  through 
pores  (38).  Since  ti'iglyc(Mide  uptake  by  tissue  cells  can  be  inhibited  by  sodium 
fluoride,  an  active  transfer  piocess  is  suggested.  Perhaps  some  lipolysis  normally 
occiu's  at  tissue  cell  interfaces  with  selective  removal  of  triglyceride  (55). 

That  the  function  of  albumin  is  one  purely  of  transport  is  attested  to  by  the 
obsei\ation  that  \i:fa  nnist  fiist  be  dissociated  from  albumin  before  they  can 
entei-  the  tissues  from  the  circulation  (30,  32,  38).  In  studies  with  ascites  tumor 
cells,  the  fatty  acid-albumin  complex  is  absorbed  from  the  medium  onto  the  cells 
by  a  passive  partition  process  between  the  medium  and  the  lipids  of  the  cell 
surface  (32).  Fatty  acid  is  separat(>d  from  albumin,  and  the  albumin  is  neither 
absorbed  onto  the  cell  wall  nor  transported  across  the  cell  membrane. 

Phospholipids,  Clidli  sterol,  and  Kri/throci/lcs  in  Fat  Transport 

Th(>  fate  of  phospholipid  is  such  that  it  ])lays  an  insignificant  role  in  lipid 
ti-ansport  (30).  Only  a  small  portion  of  dietary  fatty  acid  reaches  the  blood  as 
phospholipid,  since  ingested  phospholipid  is  degraded  in  the  intestines  to  di- 
glycerides  and  other  compounds.  Some  phospholipid,  but  mainly  triglyceride,  is 
resynthesized  from  diglyceride  by  (>sterification.  Once  in  the  circulation,  phos- 
pholijjids  exist  exclusively  as  components  of  the  lipoprotehi  complexes,  and  only 
as  such,  serve  as  ^•ellicles  in  triglyceride  transport.  Under  conditions  resulting 
in  imjiaired  carbohydiate  utilization,  phospholipids  may  act,  in  extraintestinal 
tissues,  to  mobilize  fatty  acids  (30). 

Cholesterol  is  of  minor  conseciuence  in  lipid  ti'anspoi't,  since  turnover  is  ac- 
coni])lishe(l  at  an  extremely  slow  rate,  based  on  the  rates  of  incorporation  of 
acetate  into  the  fatty  acids  of  the  plasma  esters  (30). 
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By  I''"  studios,  Turner  has  shown  that  erythrocytes  do  not  participate  in  fat 
transport  (58).  However,  in  vitro  observations  by  Fillerup  ft  al  demonstrate  fatty 
acid  synthesis  in  erythrocytes,  with  the  release  of  these  hpids  into  the  medium, 
only  in  the  presence  of  a-lipoprotein  (32). 

SIMMARV 

The  ultimate  result  of  fat  transport  normally  is  one  of  eciuilibrium  between 
lipid  lost  from  the  liver — by  intrahepatic  o.xidation,  secretion  as  lipoprotein,  and 
excretion  hi  bile — and  lipid  accumulated  by  the  liver — from  endogenous  syn- 
thesis and  uptake  from  the  periphery  (53). 

Fat  transport  is  dependent  on  several  mechanisms,  acting  sinuillancousiy, 
according  to  current  conceptions.  A  tissueenzyme,  lipoprotein  lipase  is  claboi  alcd 
l)y  certain  viscera,  particularly  adipose  tissue,  to  attack  ester  linkages  in  tri- 
glycerides. The  fatty  acids  thus  derived  from  chylomicra  are  Ixjund  to  albumin 
and  transported  in  the  relatively  small,  tnit  intensely  acti\-e  xkfa  fraction  to 
the  tissues  for  utilization.  Whether  triglyceride  hydrolysis  prhicipally  occurs 
within  the  blood  stream,  at  the  cell  suiface,  or  in  the  tissues,  remains  indis- 
cerned;  recent  observations,  however,  suggest  that  such  activity  at  the  tissue 
cell  surface  predominates. 

fat  metabolism  i.\  i)iab?:tes  .mellitus 
Ketogencsis  and  Kctusis 

Ketogeuesis  occurs  only  in  the  liver,  with  long-chain  fatty  acids  as  the  principal 
substrate.  Although  ceitain  amino  acids  may  also  be  c()n\(Mte(l  to  ketoiu-  l)odies, 
carbohydrate  does  not  represent  an  axailabic  soui-cc  ((1),  The  nicchanisin  by 
which  ketone  acids  are  formed  invohcs  falty  acid  breakdown  to  the  bcarbon 
stage,  with  deacylation  to  acetoacetat e  in  tlic  iii-csciicc  of  a  (•ataly>t,  acvl  C'oA 
deacylase.  In  the  li\'ei',  ("oA  is  ii-rev('rsibl\-  cleaNcd  from  the  cailioxyl  group  of 
acetoacetyl  C'o.V;  in  the  peiipheiy  ( pai't icularly  myocardium  and  kidney  ),  I'cvers- 
ible  cleavage  occiiis  by  surcinylytic  deacylation  (3).  This  deacylation  reaction 
exists  in  balance  with  a  piocess  of  activation  of  the  4-carbon  fragment  by  C'oA, 
with  the  resultant  pioducticm  of  acetyl  CoA,  which  ultimately  enters  the  tca 
cycle  by  condensation  with  oxalacetate.  The  ketone  bodies,  once  formed  from 
fatty  acid  oxidation  in  the  liver,  then  enter  the  blood  stream  for  transportation 
to  the  extrahepatic  tissues  for  utilization  and  consecjuent  energy  production. 

In  diabetes  mellitus  (or  fasting),  it  is  generally  accepted  that  defective  carbo- 
hydrate utilization  is  the  metabolic  error  responsible  for  excessive  ketogenesis, 
or  kt'tosis.  This  abnormal  rate  of  ketone  body  formation  is  apparently  an  attempt 
to  satisfy  the  energj^  requirement  of  body  metal)olism.  It  may  also  fa\'or  con- 
servation of  the  available  glucose  for  consumption  by  the  central  nervous  system, 
which  apparently  is  incapable  of  utilizing  ketone  bodies  (4). 

Effect  on  Fat  Synthesis 

Ample  verification  has  been  offered  to  show  that  this  error  in  cai'l)ohydrate 
utilization  is  also  I'csponsible  for  inhibition  of  fatty  acid  synthesis  fi-oin  acetate 
in  the  diabetic  li\er  (1,  2,  11,  12,  14,  15,  18,  19,  22-2(5).  The  precise  biochemical 
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failure  in  dialx'les  I'cniaiiis  a  source  of  cont rovei'sy.  A  specific  defect  in  "glucose 
phosphorylation  is  repeatedly  implicated  ((>,  S,  14,  .")!),  (iO,  (il  ).  (iui'in  liaxc  im- 
petus to  this  concept  when  he  denionst I'aled  the  inahility  of  a(|Ueous  e.xti'acts  of 
diahet  ic  rat  lixci-  to  synthesize  fat  ty  acids,  in  cont  I'adisti net  ion  to  noi'mal  lixcr  ex- 
ti-acts  (17).  When  <i;lucose,  normal  li\-ei'  mitocliondria,  oi'  diabetic  li\-er  superna- 
tant is  added  to  diabetic  li\-ei'  extracts,  tliis  defect  is  not  coi-rected.  However, 
addition  of  normal  li\-er  homojicnate  sup(>rnatant ,  butyryl  CoA,  or  glueose-6- 
phosphate  (with  or  without  atp)  will  stimulate  lipoj;-enesis.  4'he  most  striking 
pro\-()cat  ion  of  fat  ly  acid  synt  hesis  is  achiexcd  by  1  he  added  presence  of  glycogen, 
hexose  dipiiospliate,  and  fructose  (17,  2.')).  Since  butyryl  C'oA  can  ajiparently  re- 
place a(iueous  (Habetic  and  normal  li\'er  supei  nat ant ,  the  defect  in  (Habetes  was 
thouglit  to  represent  a  lack  of  cofactoi'(s)  necessary  foi- t lie  con\-ersion  of  acetyl 
CoA  to  butyryl  ( 'oA,  t  hereby  ])r(n-enl  iiig  t  he  t  ransfoi'mat ion  of  pyrux  ate,  acetate, 
or  acetyl  C'oA  to  fatty  acids  ((i,  (ii  ). 

Langdon  then  showed  that  incori)orati()n  of  acetate  into  fatty  acids  in  rat  liver 
has  an  at)solute  i-e(iuirement  for  reduced  tpx,  as  well  as  for  reduced  dpx  (8). 
He,  and  later,  Sliaw  </  (il.,  demonstrated  the  site  of  action  of  ti'XH'j  to  be  at 
the  stage  where  crotonyl  CoA  is  i'e(hiced  to  butyryl  CoA,  an  enzymatic  j)i-ocess 
wiiich  cannot  be  catalyzed  by  di'XHj  (2(1).  It  becomes  e\-ident  that  fatty  acid  syn- 
thesis (le])ends  on  noi'inal  glucose  metal)olism  for  pi'oduction  not  only  of  acetyl 
CoA,  but  al>o  for  reduced  ni'x  and  i-educedTPX. 

Since  the  lOmbden-.Meyerhof  glycolytic  ])athway  protluces  dpxh...  but  no  TP\H2, 
attention  has  been  focused  on  the  phosphogluconate  oxidalix'e  (P(;())  i)atln\ay 
(hexosemonophos])hate  or  ])hospholiexose  shunt  ),  by  means  of  which  |-educed 
TPX  is  generated  (7,  bO).  Sipeislein  and  l'"agan  demonstrated  the  predominant 
d(>pen(ience  of  fatty  acid  and  cholesterol  synt  hesis  on  glucose  oxidat  ion  in  the 
pco  pathway  by  studies  of  labeled  acetate  incorpoi'at ion  into  cell-free,  normal 
rat  li\-ei' honiogenates  (1)2,  (i;!).  Small,  but  significant  rates  of  lipogenesis  and  cho- 
lestei'ol  toi'ination  wei'c  maintained  by  thes(>  honiogenates  alone,  without  any 
added  coenzynu's.  Ilowexcr.  stimulation  of  lunbden-.Meyerhof  glycolysis  by 
added  npx  moderately  augmented  the  I'ate  of  fatty  acid  synthesis,  up  to  M  times 
the  conti-ol,  while  tailing  to  allei-  signilicant  ly  the  I'ate  of  cholestei-ol  synthesis. 
\Mien  the  P(i<)  pathway  was  accelei'at ed  by  the  addition  of  tpx,  both  fatty  acid 
and  cholesterol  synthesis  increas(>d  markedly:  an  a\'erage  of  102  limes  the 
control  tor  the  loi'iner,  and  29:!  times  the  control  foi'  the  latt(M-.  A  c()nil)ination 
of  these  metabolic  stimuli  effected  an  e\'eii  gi-(>aler  enhancement  of  fatty  acid 
synthesis,  while  cholesterol  synthesis  was  de])i-essed  to  a  lexcl  somewhat  l)elow 
that  achiex'ed  by  select  i\('  accentuation  of  the  hexoseniono])hosphat  (>  shunt.  This 
suggested  iliat  the  i'ate  of  cholesterol  formation  was  goxci-ned  by  the  relative 
aniounls  of  glucose  a\ailable  foi-  distribution  to  the  oxidat i\'e  jxithways:  the 
P(;<)  pathway  tending  to  increa.se  cholestei'ol  synthesis,  and  iMiibden-AIeyerhof 
glycolysis  tending  to  sui)pi-ess  it. 

The  pco  pathway  is  de])en(lent  on  the  oxidation  of  glucose-d-phosphate  to 
phosphogluconate,  which  is  the  major  .source  of  reduc(>d  tpx.  This  oxidative 
process  is  catalyzed  by  both  glucose-d-pliosiihate  dehydrog(Miase  and  phospho- 
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gluconic  acid  dehydrogfMuise.  In  diabetes,  these  enzymes  are  diininish(>d  in  (luan- 
tity  in  the  Uver,  therein'  retarding  the  hexosemonophosphatc  slmnl  ((iO).  /// 
vitro,  these  deficiencies  arc  not  corrected  by  insulin,  but  I  he  coiiccnl  l  ai  ions  ot' 
both  enzymes  are  doubled  t)y  the  administ i-at ion  of  thyi-oxin  lo  diabetic  rat  li\  (>r 
(GO).  As  a  result  of  insulin  d('lici<'ncy,  glucose  available  for  metabolism  within 
the  cell  is  markedly  reduced,  especially  that  ])ortioii  utilized  by  the  vco  pathway. 
Conseciueiit  ly,  lipogenesis  from  acetyl  C'o.V  is  limited  by  the  ax'ailability  of 'I'l'Mi-j 
formed  in  the  hexosemonophosphatc  shunt.  This  lias  been  confirmed  by  studies 
with  diabetic  rat  li^'er  homogenates,  where  the  addition  of  tpx  restored  an  es- 
sentially normal  rate  of  fatty  acid  and  cholesterol  synthesis  by  proxocation  of  the 
PGO  pathway  (64). 

Another  source  of  tpxhj  is  the  tca  cycle.  This  cycle  is  restrained  in  diabetes 
as  glucose  coiu-ei-sioii  to  p\-i'u\-ate  is  i-etarded  (1,2,  (>  S,  l."),  17,  IS,  :;(),  (iO,  ().">,  (id). 
Since  production  of  oxalacetic  acid  is  conse(|Ueiit ly  impaired,  less  of  the  a\-ailable 
acetyd  CoA  can  condense  with  it  to  form  citrate.  As  a  result,  tpxhj  production  \  ia 
isocitric  dehydrogenase  is  leduced.  The  importance  of  this  failure  is  further  em- 
phasized by  the  obseiAation  of  Brady  et  al  that  the  addition  of  citrate  to  dia- 
betic rat  liver  extracts  stimulates  lipogenesis  (5!)). 

As  TPXHo  dehciency  impairs  the  reduction  of  ci-oton>'l  C'oA  to  liutyryl  Co.V, 
fatty  acid  synthesis  is  halted  at  the  4-carbon  stage,  exoking  an  accumulation  of 
ketone  bodies.  With  acetyl  CoA  utilization  reduced,  the  acetate  pool  in  the  li\(>r 
expands,  and  forces  the  normal  e(iuilibrium  of  acetoacetyl  CoA  breakdown  to 
shift  from  further  acetate  formation  to  more  rapid  deacylation  to  foiin  excessi\-e 
quantities  of  ketone  acids.  .Vlthough  one  might  suspect  that  pyruxatc,  oxalacet  at  e, 
or  a  TCA  cycle  intermetliate  would  correct  the  deh'ct  in  ai'ci  ate  ut  ilizat  ion,  Bess- 
man  has  shown  that  treatment  of  diaix'tic  coma  wit  h  succinate  alone  is  ineffect  ive 
(65).  It  appears,  then,  that  conversion  to  glucose-ti-phosphate  recjuires  a  phos- 
phate acceptor,  which  is  available  only  in  the  pi'esence  of  insulin. 

Effect  on  Fdt  Oxiddlion 

While  fatty  acid  synthesis  lies  relatively  doiniaiit,  fatty  acid  oxidation  p(>r- 
sists  at  an  accelerated  rate  (7,  12,  17,  10,  22-24,  oO,  (Hi).  In  spite  of  i-educed  tca 
cycle  activity,  the  oxidation  of  any  of  its  components,  in  the  liver  and  kidney  at 
least,  can  initiate  the  oxidation  of  approximately  b)  moles  of  fatty  acid  (2).  Ap- 
parently, fatty  acid  oxidation  proceeds  along  a  different  pathwaj^  from  fatty 
acid  synthesis,  since  reversal  of  the  crotonyl  CoA^butyrvl  CoA  reaction  retiuires 
flavin  adenine  dinucleotide  (fad),  rather  than  tpxHi  (8,  21). 

Effect  oil  Fat  Depots 

The  effect  of  inadeciuate  carbohydi'ate  utilization  on  adipose  tissue  has  al.so 
been  recognized,  resulting  in  an  increased  ()ut])ui  of  fatty  acids  fi'om  storage 
(11,  12,  29,  .HO,  53).  XEFA  are  released  in  gi'cat  ly  ele\-ated  amounts,  along  w  ith 
triglycerides  (11,  14,  31,  67-69),  and  adipose  uptake  of  xefa  is  concuirent ly 
blocked  (30).  This  provides  additional  fatty  acid  substrate  to  the  liver  for  con- 
version to  ketone  acids  (11,  14). 
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The  response  of  \kv\  in  noi'nial  aniniuls  to  a  \-ariety  of  stimuli  lias  been  studied 
independently  by  several  invest ij2;ators.  nkka  le\-els  hav(>  b(>en  shown  to  fall  under 
conditions  which  fa\-oi-  increased  irlucose  utilization  for  fat  synthesis  in  adipose 
tissue  (10,  1  1,  211,  :>()),  appai-ently  as  a  I'esult  of  the  diminished  rate  of  liberation 
of  XKFA  from  adii)os(>  tissue,  not  because  of  an  aufrmentcHl  rate  of  removal  of 
xeka  from  the  circulation  (20,  '.]()).  This  drop  in  ciiculat inji;  sv:f\  concentration 
is  seen  following  administration  of  insulin  (11,  20,  oO,  iUi,  70),  glucose  (10,  11, 
20,  oO,  70),  glucagon,  tolbutamide  (20,  :!()),  dibeiiamine,  and  hexamethonium 
(71  ).  A  i-is(>  in  circulating  xkfa  is  seen  under  conditions  jiromoting  the  mobiliza- 
tion of  fat  from  storage,  s\ich  as  diabetes  mellitus,  fasting  (1 1 ,  70),  administration 
of  epinephrine  (11,  :!(),  :;i,  :;(>,  70),  as  well  as  nor(>pinephrine,  growth  hormone, 
or  ACTH  {'-iO),  and  cortisone  (72).  Psychic  sti-ess  has  also  been  noted  to  produce 
an  increase  in  blood  \i:ka  levels  (.iO),  and  results  with  fat  feeding  have  been 
variable  (10,  30,  70). 

The  ability  of  ephiephrin(>  to  elicit  (>laboi-at ion  of  .\eka  from  adipose  tissue 
///  I'ii'd  appears  to  hv  (le])(>ndent  on  adecjuate  thyioid  activity.  (Joodman  and 
Knobil  were  able  to  abolish  this  epinephi'ine-stinuilated  m;ka  mobilization  in 
the  rhesus  monkey  by  hypophysectomy,  despite  the  persistence  of  hyp(>rglycemia 
(73).  Significant  \ki-'a  I'csponse  in  these  animals  was  restoi-ed  by  the  adminis- 
tration of  thyrotropin  or  t  riiodot hyionine,  but  was  not  influenced  by  treatment 
with  hydrocortisone,  acth,  growth  hormone,  or  prolactin. 

Sl'MMAin" 

Th(>  inability  of  the  body  to  handle  carbohydrate  at  a  normal  i-ate  in  diabetes 
mellitus  has  a  profound  (>fTect  on  fat  metabolism,  (ilucose  phosphorylation  ap- 
pears to  be  impair(>(l  by  a  deficiency  in  reduced  Ti'.x  to  th(>  sev(M-e  detriment  of 
fatty  acid  .synthesis.  The  inade(|uacv  of  this  substance,  which  catalyzes  the  re- 
duction of  crotonyl  CoA  to  butyiyl  C'oA,  has  been  attribiUed  principally  to  a 
St  riking  i-etardat  ion  in  glucose  oxidat  ion  via  the  phosphogluconate  oxidative  path- 
way, and,  to  a  le.ss  signilicani  degi-ee,  \-ia  i.socit  ric  dehydi'ogenase  in  the  tricarbox- 
ylic acid  cycle.  .V  i-eduction  in  the  hepatic  concentration  of  gluco.se-()-])hosphate 
dehydrogenase  and  ])hosphogluconic  acid  dehydrogenase  has  been  demonstrated 
in  the  diabetic  lat,  and  has  been  imi)licated  in  the  impairment  of  oxidation 
of  glucose-(i-phosphate  to  |)hosphogluc()nate  in  the  hexo.semonophosphate  shunt. 
The  retardation  of  pyruxate  foi'mation  from  glucose  diminishes  oxalacetate 
production,  thereby  restricting  rcA  cycle  acti\  ity.  lIowe\-er,  fatty  acid  mobiliza- 
tion from  a(lii)o.se  tissue  accelci-ates  markedly.  This  combination  of  circum- 
stances ))resents  the  li\-ei-  with  an  excessi\-e  load  of  fatty  acid  substrate,  which 
can  be  degi-aded  only  to  the  4-carbon  stage,  and  shunted  hea\  ily  in  the  dii'ection 
of  dcacylation  to  manufacture  an  overabundance  of  ketone  bodies,  with  the  ul- 
timate pi'oduction  of  ketosis. 

D I  .\  R  1<:T  U  •  U  Y  P  E  R  L I P  E  M I  .\. 

As  a  result  of  the  impaired  carbohydrate  metabolism  in  diabet(>s,  the  diabetic 
animal  subsists  largely  on  fat.  Owing  to  the  disturbance  of  fat  metabolism,  fatty 
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acids  are  rapidly  mobilized  from  fat  depots  (5,  30,  HI,  5:^,  74),  thereby  eausing 
an  ele\ati()ii  of  the  serum  lipid  level,  which  is  probably  accentuated  by  a  factor 
of  hemoconcentration  ('.'A,  74).  This  sharp  rise  in  serum  total  lipid  content  affects 
all  lipid  fract  ions:  trij^lycerides,  to  the  greatest  extent ,  and,  in  order  of  decreasing 
response,  phospholipids,  fice  cholesterol,  and  cholesterol  esters  ('41,  74).  Such 
hyperlipemia,  due  to  the  excessi\-e  elaboration  of  fat  from  depots,  is  called  "trans- 
poit  hyperlipemia"  (?.")),  althoufi;h  a  smaller  portion  of  the  serum  rise  may  be 
attributed  to  delayed  remox  al  of  lipid  from  the  circulation  (o,  74).  Triglycerides 
are  the  first  lipid  fraction  to  be  affected  by  lack  of  diaV)etic  control  (07),  and 
probably  stimulate  the  liver  to  elaborate  larger  (juantities  of  /^-lipoprotein,  which, 
in  turn,  provokes  a  rise  in  serum  phospholipids  and  cholesterol  ('■>■>).  Because  of 
the  predomhiance  of  neutral  fat,  the  .serum  may  appear  lactescent  ('M,  74). 

Treatment  of  diabetic  acidosis  with  insulin  and  glucose  restores  an  adecjuate 
rate  of  carbohydrate  metabolism  and  corrects  hemoconcentration,  thereby  pro- 
ducing a  fairly  rapid  fall  of  serum  lipid  levels  to  normal  (74).  The  almost  imme- 
diate disappearance  of  excessive  serum  nefa  after  insulin  therapy  suggests  that 
NEFA  may  exert  a  major  influence  on  the  subseciuent  decline  of  plasma  triglyc- 
erides (31). 

The  mechanism  of  action  of  insulin  on  the  disturbed  fat  metabolism  in  diabetes 
has  not  been  thoroughly  clarified.  Some  investigators  postulate  a  direct  action 
on  adipose  tissue  to  accelerate  lipogenesis,  iiased  on  the  contrasting  effects  of 
epinephrine,  on  the  fjne  hand,  and  glucose  or  insulin,  on  the  other,  on  the  rate 
of  evolution  of  xefa  (36,  72).  Other  workers  suggest  a  direct  action  on  the  liver 
to  enhance  carbohydrate  utilization,  with  a  secondary  restriction  of  fatty  acid 
breakdown.  Lossow  et  al  inferred  this  from  studies  with  labeled  palmitic  and 
octanoic  acids  in  diabetic  rats  (20).  Haft  and  Miller  found  hisulin  to  be  ineffec- 
tive in  vitro  in  restoring  lipogenesis  and  carbohydrate  lialance  in  diabetic  rat 
liver  slices,  but  effective  in  vivo  or  when  added  to  isolated,  peifused  diabetic 
livers  from  donor  rats  in  mild  or  moderate  ketosis  (18).  (iillman  el  al  postulate 
that  diabetic  ketonemia,  hyperglycemia,  and  hyperlipemia  c.im  be  dissociated. 
They  have  demonstrated  that  hypophysectomy  in  pancreatectomized  baboons 
with  untreated  diabetes  markedly  ameliorates  the  disorder  of  fat  metabolism, 
with  disappearance  of  ketonemia,  while  failing  to  correct  the  impairment  of 
carbohydrate  metabolism.  If  cortisone,  alone,  or  with  thyroxin,  is  then  admin- 
istered, the  lipemia  increases,  but  ketonemia  does  not  reappear  (75). 

IDIOPATHIC  hyperlipemia 

Biochemical  Alterations 

Hyperlipemia  signifies  an  elevation  of  total  blood  lipids  to  a  level  beyond  1 
Gm  per  100  cc  plasma,  owing  principally  to  a  significant  rise  (greater  than  400 
mgm  %)  in  triglyceride  concentration  (69,  7o).  Triglyceride  content  is  repre- 
sented as  the  difference  between  total  fatty  acids  and  the  sum  of  fatty  acids 
esterified  with  cholesterol  or  combined  in  phospholipids  (;^1 ).  When  .serum  neutral 
fat  exceeds  590  mgm  per  cent  or  20  mKq  L  (54,  77),  or  is  increased  by  50-150 
per  cent  above  normal  (75),  the  serum  appears  lactescent.  Holt  also  ascribes 
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lactepcence  to  i)ai-1icl('  size,  iclative  l)ile  salt  ami  ph()sphf>lipid  concentrations, 
and  lipoprf)t(Mii  i'(iiiil)iiial ions  (78).  Studies  of  li])o{)rot('ins  in  idiopathic  hyper- 
lipemia have  >lii)\\  ii  an  (■lc\-at  ion  in  all  S,  classes  (7!)). 

Idiopatliir  liy])eiii])enna  has  heen  elassitied  hy  Thannhauser  as  a  "I'etention 
hyperlipenua,"  since  both  clearance  of  circulating  lipids  and  deposition  fi-om  cap- 
illai'ies  into  the  fat  depots  ai'e  delayed  (7.")).  This  concept  was  conftrnied  hy  Lever 
and  Waddell  in  iOoo  liy  dcnionst  I'at  inji'  delayed  transport  of  intia\-enovisly- 
adininistered  ennilsified  neutral  fat  in  patients  with  the  disorder,  while  ennilsi- 
fving  ajicnls  alone  had  no  effect  on  serum  lii^ids  (80).  Turner  corroborated  this 
further  hy  measuiinii  rates  of  remox'al  from  the  circulation  of  oral  I''*'-triolein 
in  normal  and  liyperlipemic  individuals  (.")8). 

The  reasons  for  this  retardation  in  lipid  ch^ai'ance  is  |)ooi-ly  understood.  In 
some  patients  with  idiopathic  hyperlipemia,  lii)i'opi()t ein  lii)ase  lias  heen  found 
to  lie  absent  (81  )  or  inhibited  (82).  C'onnei'  and  Armstronij;,  however,  refute  l)oth 
of  these  obserxat  ions  by  measuring;'  lipoprotein  lipas(>  activity  in  post -heparin 
plasma  o\-ei-  a  24-li()ur  pei'iod  in  normals  and  in  patients  with  hyix-rlipemia, 
either  idiopathic  oi-  secondary  to  nephrosis  oi'  hypothyroidism,  <iiven  an  injection 
of  heparin.  li'L  acti\ity  was  adecjuate  in  all,  once  albumin  was  added  to  the 
plasma  of  the  nephrotic  (8o). 

A  plasma  fraction  in  normal  humans  has  heen  i.solated,  which  is  capable  of 
inhil)itin<>;  the  heparin  clearing  reaction  of  lipemic  plasma  (84,  85).  This  appeared 
to  Hollett  and  Meng  to  be  a  glycoprotein,  measural)l(>  as  glucosamine.  It  was 
inferred  that  the  meelianism  of  inhibition  is  by  means  of  alteration  of  the  physi- 
cal state  of  the  fat  sul)strate,  since  incul)ati()n  of  the  acti\-e  ])lasma  fraction  with 
fat  ennilsion  produced  an  increase  in  the  optical  density  of  the  system,  as  well 
as  an  obsei'\-al)le  enlai-gement  of  fat  particles  (8.")).  Mitchell  i-ecently  ascribed 
the  inhibitory  actix  ity  to  a  substance  ])i-oduce(l  by  platelets  (8(i).  This  was  based 
on  the  less  rapid  cleai'ing  of  lipemic  plasma  when  large  ([Uantities  of  ])latelets 
were  present.  Moreo\'er,  a  cell-free  i^latelet  e\ti-act  is  capable  of  inhibiting  the 
clearing  of  lipemic  plasma  and  fat  emulsions,  e\-en  in  the  jji-esence  of  pancieatic 
lipase.  A  lipid-mobilizing  hormone  has  also  l)een  found  in  plasma,  which  is  ca- 
pable of  inducing  the  release  of  triglycerides  from  adipose  depots  (87).  It  is  appar- 
ently stored  or  produced  in  the  ])<)sterior  pituitary  gland,  and  its  action  is  in- 
hit)ited  by  depolymerized  hyaluronic  acid.  Its  relation  to  idiopathic  hyperlipemia 
is  not  yet  fully  clarified. 

The  Pancreas  ami  HijperHpemta 

Owing  to  the  freciuent  association  of  chronic  I'elapsing  panci-eatit is  with  idio- 
pathic hyperlipemia,  the  I'clat ionship  b(>tween  the  pancieas  and  fat  metalxdism 
has  long  been  an  ai'ca  of  investigation.  An  acceptable  clarilication  has  not  yet 
exolved  with  resj^ect  to  which  condition  is  the  predecessoi',  and  which,  the  suc- 
cessor. 

Hyperlipemia  may  he  divided  into  transient  states  which  accompany  isolated 
acute  episodes  of  pancreatitis  and  i)ei-sistent  states,  of  familial  f)r  non-familial 
nature,  associated  with  relajxsing  pancreatitis. 
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The  incc^haiiisni  by  wliich  scrum  lipids  may  bo  elevated  during  acute  attacks 
of  paiici-eat  it  is  remains  (ibscure.  Moi'eover,  in  patients  with  i-ej)*'!  it  i\  ('  |)aiicreatic 
insults,  e\-en  with  an  unlimited  fat  intake,  hyperlipemia  and  its  associated  clini- 
cal manifestations  are  absent  during  the  ([uiescent  inter\-als  (<S8). 

In  idiopathic  hypei-lipemia,  iccuiicnt  bouts  of  acute  abdominal  pain  are  com- 
mon, althouj^h  by  no  means  unixcisal  (()(»,  7o,  8S  9:!).  Tlie  origin  of  the  pain  is 
often  obscure.  Since  a  reduction  in  the  serum  lipids  frequently  occurs  during  or 
immediately  following  the  abdominal  episode  (91  ),  and  is  oftcMi  accompanied  by 
hepatic  and  splenic  enlargement,  these  crises  wei-e  originally  atti'ibuted  to  rapid 
hepatic  accumulation  of  lipid  (()9).  This  intei-pretation  has  been  \-irtualIy  aban- 
doned since  the  ach'ent  of  liver  biopsy  techni(|ues,  which  fail  to  re\-eal  the 
presence  of  fatty  infiltration  oi-  foam  cells  in  the  liver  in  almost  all  instances  (91). 

The  pi>--il)le  importance  of  li'ansient  lymphatic  obstruction  in  the  etiology  of 
abdominal  I'l  ises  gained  prominence  with  i'(>ports  of  a  long-tei'm  study  by  Ahrens 
of  a  >-oung  i)atient  with  I'ecurreiU  abdominal  pain  and  documented  hy])erlipemia 
since  the  age  of  li\c  ('.t4).  Sui'gical  eN]jloi-at ion  L'l  yeai's  later,  dui-ing  an  acute 
episode,  disclosed  lacteal  distension  and  chylous  ascites,  with  a  gi'ossly  normal 
pancreas,  liver,  gall  bladder,  and  sjjleen.  A  ret roiM'iitoneal  mass  was  \-isualized, 
but  not  investigated  furthei-.  The  pathogenetic  explanation  foiwaided  is  one  of 
periodic,  temporary  thoracic  duct  obstruction,  with  c()nse(|uenl  chylous  exuda- 
tion into  the  peritoneal  ca\-ity,  I'ct i-oi)(>i-itoneal  tissues,  and  mesent(>ric  root,  re- 
sulting in  tissue  distension  and  abdominal  pain.  Sei'um  lipids  would  then  decline, 
aided  by  the  low  fat  intake  imposed  l)y  anorexia. 

The  diagnosis  of  iclaixsiug  pancreatitis  was  suggested  not  only  by  the  clinical 
picture,  l)Ut  also  by  the  lipid  changes  accompanying  expciimental  pancreatitis 
(9."),  911),  and  has  been  coidii'med  in  many  ])atient>  by  sciuni  and  uriiuiry  pan- 
creatic enzyme  detei'minat  ions  (91,  9'_'),  as  well  as  by  exploi-alory  lai)ai-otomy 
(92).  It  is  presumed,  therefore,  with  appai-ent  justification,  that  the  charactei-- 
istic  relapsing  abdominal  colic  usually  represents  acute  exacei'bat  ions  of  pan- 
crealiti-  (7.".,  78,  !)1  ). 

Chionic  ])ancreatitis  may  also  go  unrecogniz(Hl  in  idiopathic  hyi)erlipemia  (7.), 
78,  91).  Bartholomew  and  Comfort  have  reported  chronic  jjancreal  it  is  without 
abdominal  pain,  diagnosed  by  the  i)reseiice  of  i)ancreatic  calcification  on  roent- 
genography, with  or  without  associated  diabetes  mellitus  oi-  stealori-hea,  l)y  an 
abnormal  pancreatic  secretory  reponse  following  th(>  administration  of  s(>cretin, 
or  by  surgical  exploration  (97).  Since  in  these  instances  lactescent  .serum  is  usually 
the  initial  clinical  finding,  the  difficulty  in  estal)lishiiig  pathogenesis  becomes 
instantly  apparent. 

Falhogencsis  of  Idiopathic  H ypciiipcmia 
with  Relapsing  Pancreatitis 

Since  diabetes  mellitus  is  often  associated  with  pancreatitis,  it  is  logical  to 
consider  the  ele\ation  in  serum  lipid  level  1o  be  possibly  i-elated  lo  the  diabetes. 
Gardner  and  lawcett  noted  mo(l(>rat(4y  severe  diabetes  in  two  patients  with 
acute  pancreatitis  and  hyperlipemia,  in  whom  sei'vmi  lipid  levels  were  restored 
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to  iionnal  within  two  weeks  by  dietary  fat  restriction  and  insulin  therapy  (98). 
Most  imcstigators,  howexci',  belie\-e  t  hat  the  disturbance  in  carbohy(h-ate  metal)- 
olism  is  usually  of  insutiicient  magnitude  to  provoke  a  hyperlipemic  response 
(88,  91,  96). 

In  insulin-treated,  pancreatectomized  dogs,  Dragstedt  and  his  associates  dem- 
onstrated the  gradual  development  of  hyperlipemia,  over  a  period  of  weeks, 
when  small  amounts  of  pancreatic  juice  were  introduced  into  the  intestinal  tract 
(99).  This  intestinal  pancreatic  activity  was  deiixcd  frtjm  a  small  remnant  of 
pancreas  with  diversion  of  its  external  secretion  to  the  intestine  or  from  ingestion 
of  raw  pancreas.  How^ever,  elaboration  of  pancreatic  enzymes  into  tlie  circula- 
tion was  prevented  by  the  pancreatectomy.  When  pancreatic  sul)stances  were  ex- 
cluded from  the  intestinal  tract  entirely,  serum  lipids  fell.  At  first,  these  observa- 
tions were  heralded  as  evidence  for  the  existence  of  an  internal  (hormonal) 
pancreatic  secretion  —lipocaic — capable  of  regulating  serum  lipids  by  preventing 
their  accumulation  in  the  blood  stream  (7.'),  i)9).  The  ab.sence  of  lipocaic  would, 
therefore,  permit  hypei'lipemia  to  appear  when  the  absorpti^-e  capacity  of  the 
alimentary  tract  was  intact. 

The  slow  rise  in  serum  lipids  attributed  to  a  deficiency  of  lipocaic  fails  to  corre- 
late with  obser\  at  ions  that  experimental  pancreatic  tiauma  i-a|)i(lly  gi\-es  lise  to 
hyperlipemia  tniless  the  reduction  in  lipocaic  were  to  i)r('cc(ie  the  onset  of  acute 
pancreatitis  (!»(>).  The  evidence  that  chronic  pancreatic  insufficicMicv  and  the 
latent  intervals  between  recurrent  attacks  of  acute  pancreat  it  is  ai  (>  not  associated 
with  hyperlipemia  (88,  91),  together  with  the  failure  of  h\  p('iiipeinia  to  respond 
to  orally-  (100)  or  intravenously-administered  panci-eatic  extract  (7o),  casts 
serious  doubt  as  to  the  \  alidity  of  the  hormonal  concept. 

Since  lipocaic  has  iic\  (>r  been  isolated,  and  since  raw  pancreas  ingested  orally 
can  induce  hyperlipemia  and  lipotropic  activity  in  fatty  livei's  in  depancreatized 
dogs  maintained  on  insulin,  Chaikoff  and  his  collaborators  insist  that  the  lipid 
regulatory  factor  in  ])ancreas  is  in  the  external  secr(>tion,  rather  than  the  internal, 
as  implied  by  Dragstedt  (101-104).  This  enzyme  (?  trypsin)  appeal's  to  act  in 
the  intestinal  tract,  possibly  by  stimulating  the  absorption  of  bound  methionine 
and  choline  from  the  diet. 

The  influence  of  unsat mated  fatty  acids  in  the  diet  on  serum  lipid  concentra- 
tion has  Ix'cn  fi'c(|ueiitlv  stressed.  A  diet  high  in  unsaturated,  or  essential,  fatty 
acids  (\-egetal)le  fat)  significantly  lowers  cholesterol  and,  to  a  lesser  degree, 
phospholipid  le\('ls  in  tli(>  serum  (105-109).  Their  mechanism  of  action  may  be 
focused  on  increasing  the  efhciency  of  fatty  acid  tiaiisport  (109).  Since  unsatu- 
rated fatty  acids  re<iuii-e  paiici(>atic  juice  foi'  oj^imal  absorption  from  the  intes- 
tinal tract,  it  has  been  suggest(>d  that  pancreatitis,  with  its  associated  deficit  in 
pancreatic  secretion,  may  induce  hyperlipemia  by  precluding  adecjuate  absorp- 
tion of  these  fatty  acids  ( 1 10).  The  absence  of  hyperlipemia  in  chronic  pancreatic 
insufficiency  mitigates  strongly  against  this  hypothesis,  as  does  the  demonstra- 
tion by  Ahrens  and  his  group  that  maintenance  of  the  normal  s(Mum  lii)id  con- 
centration (all  fractions)  is  not  dependent  on  the  presence  of  dietary  unsaturated 
fatty  acids  (111). 
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The  ;il)ilily  (if  <i;liic;i<>()ii  to  correct  aliiuciil ary  hyperlipemia  is  well  esl ahlislied 
(20,  ;;(),  05,  iHi).  DesI  ruction  of  the  pancreatic  alplia  c(>lls  by  cohaltous  chloride 
(95)  or  l)y  iiist illat  ion  of  a  potent  staphylococcal  toxin  into  the  lif2;afe(l  pancreatic 
duct  of  dogs  and  I'ahbifs  ini])aii's  <>;hicafi;on  production,  causinj;;  sei-um  lipids 
(particularly  triglycerides)  gi-adually  to  i-ise,  with  tlie  ultimate  de\-elopment  of 
lactescent  serum.  Albrink  and  Klatskin  icject  this  effect  as  a  likely  source  of 
hyperlipemia  in  acute  pancreatitis,  l)ecause  of  an  apparent  discrepancy  in  the 
rate  of  appearanc(>  of  lipid  response  experimentally  and  clinically,  the  latter  being 
the  more  rapid  (88).  Wang,  Strauss,  and  Adlersberg,  however,  observed  a  rapid 
accumulation  of  lipids  in  serum  one  to  for  days  after  the  production  of  pan- 
creatic injury  (90). 

The  role  of  calcium  metabolism  in  pancreatitis  is  not  yet  clarified.  Marked 
calcium  deposition  has  been  discovered  in  necrotic  pancicatic  and  adipose  tissue 
of  patients  with  acute  pancreatic  necrosis  without  hyperlipemia  (ITi).  Presum- 
ably, the  calcium  was  incorporated  into  soaps  by  the  lil)erated  fatty  acids,  and 
maintained  in  solution  by  neutral  fat.  This  shift  in  calcium  distribut  ion  apparently 
depleted  serum  calcium  to  sul)noi'mal  levels  (7-8.8  mgm  per  cent),  with  the  pro- 
duction of  hypocalcemic  tetany,  icsponsive  to  the  intravenous  administration  of 
calcium  salts.  Tetany  was  also  observed  hi  two  patients  with  acute  pancreatitis 
and  secondary  hyperlipemia,  whose  serum  calcium  and  pll  \'alues  were  normal 
(113).  In  these  patients,  tetany  was  unresponsiv*'  to  j^ai'enteral  calcium,  but  im- 
proved with  the  administration  of  parathyroid  hormone  or  subsided  spontane- 
ously with  the  progressive  decline  in  serum  lipid  levels.  These  latter  cases  suggest 
that  NEFA  may  have  preferentially  combined  with  calcium,  instead  of  albumin, 
with  a  consecjuent  retardation  in  ti'iglycei'ide  clearance  and  i-eductioii  in  seiiuu 
ionizable  calcium,  thereby  provoking  hyperlipemia  and  normocalceniic  tetany. 

Li(luefaction  of  fat  has  been  \'isualized  at  the  site  of  necrotic  panci-eat  ic  and  adi- 
pose tissue  in  acute  pancreatitis  (112,  114).  It  has,  therefore,  been  postulated  that 
blood  vessel  walls,  damaged  locally  by  pancreatic  enzyme  activity,  jM'rmit  entry 
of  the  digested  inteiiobular  and  peripancreatic  fat  into  tlie  cii'culat ion.  This 
probably  enters  in  li(iuid  form,  .since  triglycerides  and  fatty  acids,  such  as  oleic 
acid,  are  fluid  at  body  temperature  (112).  Once  in  circulation,  fat  embolism  may 
occur,  especially  to  the  kidney  and  lung  (SS,  112,  114),  l)ut  also  in  widely  dis- 
seminated form  (91).  Since  triglycerides  have  the  sam(>  staining  properties  as 
the  lipid  found  in  areas  of  fat  necrosis  and  in  fat  emboli,  it  has  been  inferred 
that  adipose  tissue  injury  is  the  probable  oi-igin  of  fat  loi-  einlxilizat  ion,  rather 
than  the  free  fatty  acids  released  (88).  This  secjuence  of  e\cnt  s  has  been  considered 
as  a  ])ossil)le  exjilanation  for  the  frequency  with  which  fat  embolism  is  seen  in 
chronic  alcoholics  (I  15).  Klatskin  and  Gordon  noted  sullicient  elevation  of  pan- 
creatic enzyme  activ  ity  in  some  attacks  of  acute  pancreatitis  to  produce  in  vitro 
clumping  of  chylomicra  (!)!). 

Fat  embolization  has  often  been  attributed  to  a  predisposition  of  blood  to 
coagulate  in  the  presence  of  hypei-lii)einia.  Studies  in  alimentary  hyperlipemia 
have  repeatedly  shown  rapid  clotting  time  of  blood  in  silicone-coated  tubes  (110, 
117),  as  well  as  shortened  one-stage  prothrombin  times,  utilizing  Kussell  \  iper- 
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ATiiom  fslypx-cii)  ;is  a  fat-tVcc  t lironiljoi^lasl in  (117,  118).  Th('S(>  fiii(liii<2;s  were 
later  corrohoratcd  hy  l!()l)iiis()ii  and  Poole  who  ()i)ser\-e(l  a  maiked  incicase  in 
thi'oinhin  generation  following  the  achhtion  of  rat  chyloniiei-a  oi-  one  of  several 
l)rain  ethanolamine  phosphatide  pi-e])arat ions  to  ])lasnia  fi-ecnl  of  particulate  fat 
(119).  Since  ionophoresis  and  chioniatography  tliselosed  the  presence  of  an  etha- 
nolamine-like  component  in  acid  hydrolyzates  of  chyle,  they  concluded  that 
chylomicra  probably  potcMitiate  rapid  blood  coagulation  by  the  action  of  ethanol- 
amine  phosphatide. 

Whether  fat  embolism  i.s  a  result  or  a  cause  of  pancreatitis  in  idiopathic  hyper- 
lipemia remains  a  matter  of  speculation,  since  hyperlipemia  of  any  origin,  pri- 
mary or  secondary,  may  be  accompanied  by  fat  embolization.  Hyperlipemia 
could  conceivably  instigate  panci'eat  it  is  by  pi'oducing  xantliomatous  lesions  in 
the  panci'eas,  which  might  undergo  spontanc'ous  resolution  by  dietary  fat  re- 
striction, and  thereby  escajx' pathologic  detection.  Or,  perhaps,  atherosclerotic  |! 
pla(iues  ai-e  formed  in  the  panci-eatic  blood  v(>ss(>ls  which  are  capable  of  inducing 
an  ischemic  foim  of  panci'eatit is  (01).  This  would  seem  unlikely,  since  neither 
the  symptoms  noi-  the  histologic  findings  is  consistent  with  a  course  of  chronic 
arterial  insufficiency. 

In  summary,  it  appears  that  acute  pancreatitis  may  produce  transient  second- 
ary hyperlipemia  by  a  mechanism  not  well  clarihed  at  the  present  time.  Several 
mechanisms  ai'e  currently  under  scrutiny.  Post-mortem  studies  in  both  human 
and  expeiimentally-produced  pancreatitis  have  revealed  liciuefaction  of  fat  in 
necrotic  adipose  and  pancreatic  tissue,  which  may  cross  locally  injured  \'ascular 
walls,  thereby  elevating  serum  lipid  levels  to  an  al)normal  range.  Experimental 
destruction  of  pancreatic  alpha  cells  may  hav(>  a  clinical  count(>rpart ,  l)y  which 
glucagon  deficiency  may  interfere  sufficiently  with  carb()hydi-at(>  metabolism  to 
produce  hyperlipemia.  Recent  observations  in  pati(>nts  with  acute  pancreatitis 
and  hyi)eiiipemia  with  concomitant  tetany  ha\'e  sugg(\sted  the  possibility  that 
l)oth  the  rise  in  serum  lipids  and  the  clinical  tetany  may  be  th(>  result  of  triglycer- 
ide binding  with  ionized  calcium,  rather  than  albumin,  consequently  reducing 
the  (efficiency  of  lipid  ti-ansport. 

fn  idiopai  hie  h\  |)erlipenna  with  I'elapsing  pancreatitis,  serum  lipid  values  are 
always  alxixc  normal,  owing  to  a  delay  in  lipid  transpoi't  by  unknown  factors. 
In  some  instances,  this  delay  app(>ars  to  !«>  related  to  a  deficiency  in  lipoprotein 
lipase  or,  perhaps,  to  an  excessive  elaboration  of  a  lipid-mobilizing  hormone  by 
the  posterior  pituitaiy  gland.  Since  chi-onic  panci-eat it  is  may  exist  in  an  asympto- 
matic form,  it  is  difficult  to  outline  the  proper  se([Uence  of  alterations,  f-fyper- 
lipemia  prol)ably  precedes  the  development  of  pancreatic  disease,  since  lipid 
abnormalities  may  be  familial  in  many  instances,  suggesting  an  inl)()rn  error  of 
metabolism  (SS,  120,  121).  In  addition,  hyperlipemia  may  exist  without  any 
clinical  ex  idence  of  pancreatitis,  oi-  may  pei'sist  long  after  abdominal  crises  ap- 
pear to  ha\'e  ceased  (01  ).  Cutaneous  xanthomata  may  precede  abdominal  pain  in 
an  acute  exacerbation,  and  l)oth  skin  and  abdominal  symptoms  may  be  at  least 
partially  conti-olled  by  regulation  of  .s(>rum  lipid  levels  (88,  01).  The  suggested 
mechanisms  by  which  idiopathic  hyperlipemia  may  produce  panci-eatitis  include 
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tat  embolism  or  (he  production  of  xanthomatous  or  atherosclerotic  lesions  in 
the  panci'eas. 

CLIMCAL  MAMFESTATIOXS 

The  clinical  syiulrome  of  idiopathic  hyperlipemia  with  i'(>lai)sing  pancreatitis 
is  usually  lirsi  nianitcst  in  childhood  oi- early  adult  life,  and  appears  predominantly 
in  male  Caucasians  (!K)).  A  family  history  is  present  in  a  small  proportion  of  the 
cases  (88,  91,  104,  121,  122).  Hyperlipemia  is  sustained  in  the  inteiAals  between 
abdominal  crises.  During  crises,  serum  lactescence  is  fre{[uently  obserxcd,  and 
may  be  accompanied  by  cutaneous  xanthomata  and  lipemia  iclinalis  ((iO,  7."),  88, 
89,  90,  91,  92,  120).  The  xanthomata  are  u.sually  eruptive,  appeaiin<>;  first  on 
extensor  surfaces  as  yellow  pai)uleswith  inflammatory  halos,  and  later  becoming 
more  diffuse  (90).  Xanthoma  tuberosum  is  considerably  more  common  than 
either  xanthoma  tendinosum  or  xanthelasma,  in  contrast  to  a  re\-ersed  fre([uencv 
seen  in  idiopathic  hypercholesteremia  (8i)).  In  lipemia  retinalis,  the  retinal 
arteries  and  veins  both  appear  salmon  pink  in  coloi-,  with  the  latter  sometimes 
containing  a  visil)le  stream  of  fat  droplets  (!)()). 

Hejiatic  oi-  splenic  enlargement  may  occui'  only  during  the  acute  episode  or 
may  be  pcisishMit  (69,  75,  90,  92),  may  lemaiii  al)sent  (121),  or  may  not  appear 
until  hyperlipemia  is  long-standing  (75). 

A  predisposition  to  alheioscleidsis  is  api)arent ,  with  34  per  cent  of  Adlersberg's 
series  manifesting  coronary  artery  disease  (8'.)).  I'Jigelberg  has  attempted  to 
correlate  serum  levels  of  cholesterol  and  low-density  lipoproteins  with  abnoi-mali- 
ties  on  ballistocardiography  (123).  The  resting  ballistocardiogram  showed  a  tend- 
ency, most  prominent  below  the  age  of  fifty,  for  abnoiinalit ies  lo  be  associated 
with  higher  lipid  values.  A  better  correlation  with  seiuin  lii)ids,  at  all  ages,  was 
ob.seiA'cd  with  exercise,  higher  lii)id  le\-els  being  found  when  exei-cise  iiiteiisifietl 
the  ballistocardiographic  abnormality  and  lower  le\-els  noted  when  the  recoi'd 
improved  after  exercise. 

In  idiopathic  hyperlipemia,  transient  cerebral  manifestations  were  noted  in 
4.5  per  cent  and  diabetes  mellitus  was  found  in  7  per  cent  of  48  patients  (89). 
When  idiopathic  hyperlipemia,  diabetes,  and  sexcic  \ascular  disease  coexisted, 
Adlersberg  and  Wang  felt  this  constituted  a  separate  clinical  syndiome  (120). 
This  group  of  patients  differed  from  those  without  dialx'tes  by  exhil)iting  a 
marked  lability  in  the  serum  lipids,  as  well  as  aggraxation  of  the  uii(l(Mlying 
hyperlipemia  by  lack  of  diabetic  control,  even  in  the  absence  of  ketosis  (124). 
Treatment  of  both  the  diabetes  and  the  hyperlipemia  rarely  bi-ought  the  total 
lipid  values  to  normal.  In  contrast,  uncontrolled  diabetes  with  .secondary  hyper- 
lipemia is  accompanied  by  ketosis,  and  generally  protluces  a  much  less  signihcant 
rise  in  serum  lipids,  which  can  be  restored  to  normal  by  proper  diabetic  manage- 
ment alone. 

Familial  hyperlipemia  is  regarded  by  Wilkin.son  as  a  genetic  predisposition, 
inherited  as  an  incomplete  dominant  trait  with  little  penetrance  (122).  Homo- 
zygosis  produces  both  hyperlipemia  and  other  clinical  abnormalities,  whereas 
the  heterozygous  state  yields  an  individual  with  the  lipid  metabolic  defect  alone. 
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TREATMENT 

Many  thora pontic  nioflalil ies  have  been  nlilized  in  an  endeavor  to  regulate 
serum  lipid  Icxcl^.  When  coiiti-ol  is  acliiexcd,  (>\-en  without  (juite  reaching  the 
normal  ran<^e,  many  of  the  clinical  mainfest  at  ions  will  he  ari'e.sted  or  held  in 
abeyance  for  a  dm-ation  of  time  excecdin<i,  the  i)re1  reat ment  course. 

Rigid  dietary  restriction  of  fat,  choh'sterol,  and  calories  has  been  successful  m 
clearing  serum  lactc-ccucc  hy  lowering  serum  lij^ids  (75,  88,  91,  120).  Selective 
limitation  of  dairy  foods,  coconut  oil,  and  alcohol,  however,  has  l)een  reported 
to  maintain  a  noi-mal  serum  lipid  concentration  (125).  Wilkinson  iii-cfers  a  regi- 
men of  spaced  fat  feeding,  allowing  ])ostprandial  hyperlipemia  to  subside  prior 
to  the  next  meal.  This  occurs  within  24  hours  in  75  per  cent  of  his  patients.  Spac- 
ing of  meals  is  gauged  by  the  time  re(|uire(l  for  an  indi^'idua!  to  clear  his  serum 
of  a  fat  loadafter  one  or  more  months  of  e([uilibrat ion  (122),  Intravenous  neutral 
fat  emulsion  will  decrease  seriun  triglycerides  and  cholesterol,  but  is  impractical 
for  long-term  maintenance  tlici'apy  (SO). 

Admhiistration  nf  lecithin,  choline,  thyroxine,  insulin,  and  li\'(>r  extract  (100), 
as  well  as  blood  transfusions  (75,  lOO),  is  ineffecti\-e.  I^strogen  therapy  combined 
with  a  low-fat  diet,  given  for  at  least  two  months,  will  partially  control  serum 
lipids  (126,  127).  /^-sitosterol  int(>rferes  with  cliolestei-ol  absorption  from  the 
gut  and  from  l)ile,  pi-obably  by  competition  with  cholesterol  for  esterihcation. 
When  given  orally  to  jjatients  with  idioi)athic  hypei-lipemia,  a  prolonged  fall  in 
serum  cholesterol,  triglycerides,  and  total  lipids  is  only  motlerately  well  obtained, 
the  effect  on  phospholii)ids  being  l(>ss  marked  (128).  The  use  of  oral  chlorpro- 
mazine  in  dosages  of  !()()  200  mgm  daily  has,  in  two  patients,  convincingly 
lowered  all  seiinii  lijjid  fractions,  jjart icularly  triglycerides,  to  near-n(jrmal 
levels,  with  a  subseciuent  ri.s(>  to  the  pi-etreatment  range  upon  discontinuance 
of  the  drug  (120). 

The  striking  effect  of  heparin  on  acceleration  of  fat  transport  has  stimulated 
extensi\-e  clinical  trials  in  idiopathic  hyperlipemia.  .V  single  injection  of  heparin 
cau.ses  a  fall  in  all  li]Md  components  (120-131),  as  well  as  a  shift  in  lipoprotehis 
to  the  lower  S,  cla.sses  (70).  A  cf)ntimious  intraxenous  inftision  in  alimentary 
hyperlipemia  returns  the  abnormal  I''"-lipid  tolerance  cur\-e  to  normal  (58). 
One  to  two  thousand  1. 1',  of  sublingual  heparin  clarifies  postprandial  hyper- 
lipemic  seiiuu  (l.')2).  .Vlthough  sustained  normal  lii)id  le\-els  are  s(>ldom  obtained, 
he))arin  therapy  represents  an  im])ortant  adjunct  to  dietary  maiiagement.  Its 
usefulness  will  increase  as  the  simpl(>r  routes  of  administration  prove  their  merit 
with  more  protracted  ex  aluation. 

Observations  by  Altschul  and  his  associates  (133),  later  confirmed  by  others 
(134-137)  indicated  that  nicotinic  acid,  in  contrast  to  its  amide,  is  a  potent  agent 
in  depressing  serum  cholesterol  le\-els  in  normal  and  hypercholesteremic  mdi- 
viduals.  Its  mechanism  of  action  is  unknown.  Application  of  nicotinic  acid  to 
patients  with  idiopathic  hyperlipemia,  in  daily  oral  dosages  of  3  dm,  maintained 
reduction  of  all  serum  lipid  fractions,  with  cholesterol,  triglyceride,  and  total 
lipid  resjionse  exceeding  that  of  phospholipids.  Carbohydrate  tolerance  in  non- 
diabetic  individuals  was  also  consistently  and  significantly  diminished  (138).  As 
yet,  no  major  side-effects  ha\'c  been  reported. 


IDIOPATHIC  HYPERLIPKMIA  AM)  DIABETES  MELLITUS 


505 


]\Ianugemoiit  of  patients  with  idioixithic  liyporlipemia  is  still  imperfect.  Dietary 
fat,  cholesterol,  and  calorie  restriction  appears  to  he  ini])ortaiit .  The  supple- 
mentary adminisi  i-at  ion  of  nicotinic  acid,  heparin,  oi-  ethinyl  estradiol  seems  to 
enhance  the  effect  ixciiess  of  (ii(>tary  therajn',  hut  fi'e(iuently  does  not  achieve 
the  optimal  sustained  depression  of  seinuu  li])ids  to  noi'mal  le\-els. 
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IXTKODT'CTIOX 

Biochemical  ahiiorinalitics  in  lipitl  metabolism  may  occur  in  response  to  dis- 
orders of  biliary,  pancreatic,  endocrine,  or  renal  function.  When  the  s(>nun  total 
lipid  level  exceeds  1  Gm  per  cent,  and  the  predominant  rise  is  in  the  triglyceride 
(neutral  fat)  fraction,  serum  lactescence  may  appear,  and  the  resultant  state  is 
called  hyperlipemia.  When  hyperlipemia  is  unassociated  with  any  known  causa- 
tive factor,  it  is  designated  idiopathic,  and  represents  a  primary,  inl)()rn  tlefect  in 
circulating  lipid  clearance,  whereby  lipids  are  retained  in  the  blood  stream  for 
grossly  prolonged  periods  of  time  (1-3). 

Idiopathic  hyperlipemia  is  a  familial  condition  apparently  inherited  as  an  in- 
complete dominant  trait  (4,  o).  Some  paticMits  with  tills  disorder  have  been  found 
to  be  deficient  in  a  s|)('cific  tissue  enzyme,  lipoprotein  lipase,  uliicli,  when  acti- 
vated by  heparin,  is  capable  of  accelerating  the  clearance  of  circulating  lipids 
(G,  7).  The  reco\-ery  in  plasma  of  a  lipid  mobilizing  hormone  icleased  by  the 
posterior  i)itnitaiy  gland  has  led  to  speculation  that  it  may  be  pi-es(>nt  in  exces- 
sive amounts  in  the  hyixMiipeniic  state  (S,  0).  Its  mechanism  of  action  is  to 
stimulate  the  elaboi-at  ion  of  triglycerides  fi'om  a(lipos(>  tissue  into  the  circulation. 

The  carbohydiate  metabolic  defect  in  diabetes  mellitus  is  accompanied  by  a 
retardation  of  fatty  acid  synthesis,  accelerated  ketogenesis,  and  excessi\'e  lipid 
mobilization  from  fat  (l(>pots.  When  diabetes  is  uncont lolled,  ketosis  and  hyper- 
lipemia may  r(>sult  (1,  lO-b)).  The  biochemical  (l(>viations  fiom  normal  fat  me- 
talxilism  in  diabetes  mellitus  and  idiopathic  hypeiiipeniia,  and  the  accompany- 
ing clinical  chai-actei-ist  ics,  lia\'e  reccMitly  been  I'ex  iewed  extensi\-ely  (14). 

When  lactescent  seium  is  fomid  in  a  patient  with  uncontrolled  diabetes  mel- 
litus, its  origin  is  often  diflicult  to  discern,  since  it  may  reflect  the  presence  of 
either  (liab(>tic  hypei-li])enna  oi'  idiopathic  hyperlipemia  or  l)oth.  Although  the 
pi'incipal  inunediale  concei'n  is  the  rapid  I'egulation  of  the  diabetic  ketosis,  the 
long-t(>rm  management  and  prognosis  depend  heavily  on  the  early  recognition  of 
an  underlying  lipid  metabolic  abnoiniality  if  one  exists.  To  illustrate  this  prob- 
lem, the  following  patient  with  idiopathic  hyperlipemia,  complicated  by  diabetic 
ketosis  is  presented. 

CASK  HKI'OKT 

A  41  year-old  wliilc,  Ainciicaii  male  (iialx'tic  cntcnMl  Tlic  Mount  Sinai  Ho.spital  Itecause 
of  (iial)Otic  ]<ctosis  and  l.-ict csccnt  .scrum.  'l4io  patient,  a  former  prize-fifjliter,  was  known 
to  have  liad  dialietes  nudlitus  of  five  Ncai's  duration,  controlicMl  for  tlie  first  four  ,\'ears  by 
daily  injections  of  1,")  units  of  glol)in  insulin,  supplanted  during  the  last  year       2.50  mgni 
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TAliLJ':  I 


Serial  Li/jid  Dctcrminalions  of  the  Ptilienl's  Fasting  Serinii,  irith  Random 
Lipid  Partition  Studies  of  Fasting  Serum  from  the  Patient's  Parents 
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tions.  His  t  ot  ;i  1  lipid  concent  ration  was  925  in  gin  per  cent ,  containing  53  per  cent  (497  mgm 
per  cent  <  I  i  ii;l\ cerides  (Table  1). 

The  p.ilieiit  on  |)li\sical  examination  apiieareii  hiisk\-  .and  soincwhat  obese.  He  was 
afebrile,  with  a  vent  lieular  rate  of  SO,  and  a  blood  pressure  of  iL'O  75.  (  leiier.alized  alopeei.a 
was  evident  .  .V  skin  eiupt  ion  was  ])  resent  on  t  he  ant  erior  (diest  and  legs,  consisting  of  small . 
discrete,  iion -pust  iila  |-,  yidlow  p.apules  with  a  red  base.  Fundiiscopic  changes  consistent  with 
lipemia  retinalis  wiuc  observed  in  the  absence  of  other  retiii.al  abnormalities.  There  was 
firm,  noil  teiidei-  hepatic  and  splenic  enlargement,  with  the  liver  and  spleen  descendi ii;i 
four  em  and  two  cm  b(Uieatli  the  right  and  left  costal  margins,  respectively.  Peri |)lieral 
pulses  were  full.  The  only  neurologic  abnormality  was  a  diminished  vibratoi\  sensation  in 
the  feet  and  ankles.  The  heart  was  slight  l\'  (uilargod,  with  a  normal  third  heart  sound  auchble 
along  the  l(>ft  sternal  border.  TIku'c  w  as  also  moderate  benign  li\  pert  rophv  of  the  prostate. 

At  the  lime  of  admission,  the  patient's  urine  contained  glucose  in  excess  of  two  |)er  cent, 
in  association  with  ketone  bodies.  The  blood  was  grossly-  creamy,  and  fasting  blood  sugar 
determiii.itions  ranged  between  188  and  262  mgm  per  cent.  Serum  ain,\  lase  w:is  ten  modified 
Somogyi  units  (normally  80-180).  An  erythrocyte  sedimentation  rate  was  24  mm  in  one  hour. 
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Serum  sodium  and  chloiidp  concentrations  were  markedly-  depressed  while  lactescence 
persisted  i  prolial)l.\-  art  ifactual ) ,  but  suhseciTiently,  the  eh^ct  rc)l>  te  levels  returned  to  nor- 
mal. The  cai  hon  dioxide  content  of  th<>  venous  l)lf)od  was  2'.iA  niEq/L.  Thyroidal  radioactive 
iodine  uptake  was  Mo  per  cent  of  the  administered  dose  in  24  hours.  The  electrocardiogram 
showed  nonspecific  ST  sefjuient  anil  T  wave  changes,  .\hdominal  roentgen  films  failed  to  dis- 
close the  presence  of  calcifications  in  the  i-egion  of  the  pancreas.  Serum  protein  studies  re- 
vealed a  mucoprotein  level  of  111  mgm  per  cent  (normally  48-75),  acid -precipi table  globulin 
of  19.5  units  (normally  4-8),  and  a  zinc  sulfate  turbidity  of  four  tinits  (normally  4-8).  This 
was  interpreted  to  indicate  high  ai  globulin  and  i)lus  ,^globulins,  with  a  relatively  low 
gamma  globulin,  a  combination  compatible  with  li.\  perli])o])roteinemia. 

Total  serum  lipi<ls  wcic  1  (),."):■!()  mgm  |)ercent,  with  8,382  mgm  percent  triglycerides,  1,040 
mgm  i)er  cent  pliospli(ili|)i(ls,  and  1 ,108  mgm  per  cent  cholesterol,  of  which  660  mgm  per  cent 
was  esterihed  (Taljle  1). 

The  patient  was  immediately  started  on  65  to  75  units  of  nimi  insulin  daily  and  a  low  fat, 
low  calorie  diet.  After  three  days  had  elapsed,  the  ketosis  had  subsided,  but  varying  quanti- 
ties of  gl>  cosuria  |)ersisted.  By  this  time,  fasting  serum  lipid  values  had  decdined  to  a  total 
concentration  of  2, ,555  mgm  per  cent  of  which  1,565  mgm  ]ier  cent  represented  triglycerides, 
464  mgm  per  cent  phospholipids,  and  526  mgm  j^er  cent  (diolesterol,  with  ."568  mgm  per  cent 
cholesterol  esters.  Within  a  few  more  days,  the  eruptive  xanthomata  and  lipemia  retinalis 
had  disappeared,  .ind  t  he  liver  had  receded  somewhat  in  size.  By  the  twelfth  day,  the  patient 
was  agl\cosuric,  and  l(>ft  the  hospital  against  advice. 

Seven  and  one-half  months  later,  after  continued  diabetic  therapy,  the  patient's  serum 
again  appealed  lactescent.  At  this  time,  a  fasting  blood  sugai'  level  was  167  mgm  per  cent, 
associated  with  considerable  glycosura  and  no  ketoiiuria  Total  serum  lipids  were  2,620 
mgm  per  cent,  containing  1.722  mgm  per  cent  t-rigl> ceridcs,  mgm  per  cent  phospho- 
lipids, and  462  mgm  ])er  cent  (diolesterol,  of  which  2S9  nigni  ])er  cent  was  esterified  (Table  1). 

DISCUSSION 

The  combination  of  hi.storical  features,  physical  findings,  and  therapeutic 
response  to  a  diabetic  regimen  serves  to  differentiate  diabetic  from  idiopathic 
hyperlipemia.  In  diabetes  mellitus,  lactescent  s(>nnn  i.s  seen  only  in  the  presence 
of  hyperglycemia  and  ketosis,  with  rare  except ion.s,  and  usually  without  any 
characteristic  changes  in  physical  appearance.  Hepatomegaly  may  be  present, 
however,  but  its  onset  does  not  typically  coincide  with  the  development  of  hy- 
perlipemia. Following  ade(iiuite  treatment  of  the  diabetic  keto.sis,  the  serum 
lipid  levels  return  fairly  rapidly  to  normal  as  the  ketonemia  disappears  (10,  12). 
Although  diabetes  fr(Miuently  is  familial,  diabetic  hyperlipemia  is  not  present  in 
well  regulated  diabetic  relatives. 

In  coiitiast  to  the  diabetic  with  .secondary  hyperlipemia,  the  patient  with 
idiopathic  liypeiiipemia  may  have  a  preceding  history  of  serum  lactescence. 
There  is  occasionally  a  familial  incidence  of  hyperlipemia.  Fretiuently,  the  pa- 
tient describes  recurrent  attacks  of  acute  abdominal  pain,  which  usually  represent 
a  chronic,  relapsing  pancreatitis  (1 ,  4,  15,  16).  Often  there  is  hepatic  and  splenic 
enlargement  (17,  18),  eruptive  .xanthomatosis  (18,  19),  and  lipemia  retinalis  (18). 
Not  infretiuently,  xanthoma  tuberosum  is  present  (1.5).  When  the  serimi  lipid 
level  in  idioi)athic  hyperlipemia  is  augmented  by  diabetic  hyperlipemia,  the 
latter  component  usually  responds  well  to  insulin  therapy.  However,  serum  lipid 
levels  (all  fractions)  remain  .somewhat  elevated,  even  with  dietary  fat  restriction. 
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When  idiopathic  hyperlipemia  is  accompanied  hy  dialx'tcs  nicllitns  and  severe 
vascidar  disease,  the  serum  Hpid  level  fluctuates  widely,  and  may  he  maikedly 
exaggerated  by  lack  of  diabetic  control,  even  witliout  ketosis.  'rreatment  of  the 
hyperlipemia  in  these  patients  is  generally  unsatisfactory.  The  differenl  behavior 
of  these  individuals  led  Adlersberg  and  Wang  to  classify  this  c()ml)ination  of 
findings  as  a  distinct  syndrome  (20). 

Although  appropriate  regulation  of  diabetes  mellitus  may  minimize  the  in- 
cidence of  premature  atherosclerosis,  if  idiopathic  hyperlipemia  in  the  same 
patient  remains  untreated,  the  same  predisposition  to  coronary  heart  disease 
exists  (15).  Chiefly  for  this  rea.son,  correction  of  the  primary  lipid  defect  mast 
be  attempted.  Although  maintenance  of  a  normal  serum  lipid  level  is  seldom 
achieved,  the  most  favorable  response  follows  the  institution  of  a  low  fat,  low 
calorie  diet,  supplemented  by  an  antilipemic  drug,  particulaily  heparin  (21-23), 
nicotinic  acid  (24,  25),  or  ethinyl  estradiol  (2()). 

The  patient  described  emphasizes  the  difficulty  in  e\aluating  hyperlipemia 
in  a  diabetic.  Lactescent  serum  remained  undiscoA'ered  until  lack  of  diabetic 
control  imposed  an  additional  embarrassment  on  the  already  abnormal  fat 
metabolism.  As  serum  lipids  rose  to  remarkable  heights,  there  appeared  the 
typical  clinical  manifestations  of  hyperlipemia:  eruptive  xanthomatosis,  lipemia 
retinalis,  and  hepatosplenomegaly.  (The  role  that  the  ])i-e\  i()us  malaria  played 
in  the  current  enlargement  of  the  spleen  is  undetermined).  Relapsing  pancre- 
atitis is  not  an  essential  feature  for  diagnostic  confirmation.  In  spite  of  the  low 
serum  amylase  determination,  there  is  no  cHnical  evidence  in  this  patient,  other 
than  diabetes  mellitus,  to  suggest  chronic  pancreatic  insufficiency.  'I'reatment 
of  the  diabetic  ketosis  presumably  ameliorated  only  that  incivnient  of  hyper- 
lipemia to  which  ketosis  contributed,  without  restoring  lipid  le\els  to  normal. 
It  is  to  be  anticipated  that  the  therapy  instituted  would  not  be  capable  of  sus- 
taining normality  in  lipid  concentration  of  the  blood.  The  apparent  lability  and 
rapid  fluctuations  in  the  patient's  serum  lipids  suggest  that,  e\-en  in  the  ah.sence 
of  advanced  vascular  in.sufficiency,  this  patient  may  well  i-ei)i-esen1  an  early 
example  of  the  syndrome  described  by  Adleisbeig  and  Wan<2;  (20).  The  thera- 
peutic approach  toward  this  patient  must  be  one  of  coinbined  diabetic  regula- 
tion and  dietary  measures  aimed  at  maintaining  low  serum  lipid  levels.  The 
latter  might  most  readily  be  accomplished  by  the  supplementaiy  use  of  antili- 
pemic agents. 

SUMMARY 

A  case  of  idiopathic  familial  hyperlipemia  in  a  41  year-old  white  male  dial)etic 
is  presented.  Failure  to  adeciuately  control  the  patient's  diabetes  icsvilted  in 
the  development  of  ketosis,  accompanied  by  serum  lacte>cence  with  enormous 
elevation  in  the  serum  triglycerides,  eruptive  .xanthoniaia,  lii)eniia  retinalis,  and 
hepatosplenomegaly.  All  the  clinical  manifestations  of  this  condition  responded 
satisfactorily  to  the  restoration  of  diabetic  control  and  maintenance  of  a  re- 
stricted fat  intake,  with  the  exception  that  all  fractions  of  the  serum  lipids  failed 
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to  rctui'ii  to  iioi-mal,  l)Ut  only  to  a  wlici-c  traiik  lactcscciice  disappeared. 

The  clinical  findings  and  coui'sc  of  events  s(>rve  to  diftei'entiate  the  underlying 
metabolic  abnormality  from  dial)etes  mellitus  with  secondary  hyperlipemia. 
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DIAGNOSTIC  CONIZATION  OF  THE  UTERINE  CERVIX  IN 
PREGNANCY 


MALCOLM  G.  IDELSOX,  M.D.,  and  JOSEPH  J.  ROVIXSKY,  U.D. 

New  York,  X.  Y. 

The  diagnosis  of  carciiionia  in  situ  of  the  cer\-ix  during  pregnancy  has  usually 
been  suspected  on  the  basis  of  abnormal  cytologic  smears,  to  be  confirmed 
ordinarily  by  multiple  pimch  biopsies.  Because  of  the  frequent  difficulty  in 
differentiating  ph^vsiologie  pregnancy  changes  of  the  cervical  epithelium  from 
neoplastic  changes,  many  pathologists  have  been  reluctant  to  make  a  definite 
diagnosis  of  carcinoma  in  situ  at  this  time.  Cold  knife  conization  of  the  uterine 
cervix  in  pregnancy  has  only  i-arely  been  utilized  as  a  diagnostic  aid.  This  report 
has  two  objectives:  f "irsi ,  to  emphasize  that  the  microscopic  diagnosis  of  pre- 
invasive carcinoma  of  the  uterine  cervix  can  and  should  be  made  during  preg- 
nancy and  the  methods  of  olitaining  tissue  for  study  should  be  the  same  as  in 
the  non-pregnant  state.  Second,  to  illustrate  in  a  case  report  a  technique  by  which 
cold  knife  conization  of  the  cervix  during  pregnanc.y  may  be  rendered  feasible 
and  safe  for  mother  and  fetus. 

The  uterine  cer\  ix  luidergoes  alteration  during  pregnancy  (1).  It  becomes 
edematous  and  \  eiy  \ascular.  One  may  find  a  decidual  reaction  in  the  stroma 
and  there  is  often  eversion  of  the  cylindrical  endocer\-ical  epithelium  with 
secondary  infiammatory  changes.  The  endocervical  canal  becomes  the  site  of 
reserve  cell  proliferation  and  squamous  metaplasia.  The  stratified  squamous 
epithelium  of  the  ectdcerx  ix  l)ecomes  thicker,  and  responds  to  the  endocervical 
eversion  by  epidermidizing  these  areas.  Basal  cell  hyperplasia,  the  most  important 
and  controversial  histologic  change,  is  found  in  10  to  20  per  cent  of  pregnant 
cervices  (1-3).  This  lesion  may  arise  in  the  endocervix  as  a  product  of  reserve 
cell  hyperplasia,  and  occurs  somewhat  le.ss  fnniuently  in  the  basal  layers  of  the 
ectocervix  and  in  areas  of  epiderniidization.  The  true  site  of  origin  is  often 
impossible  to  determine.  A  majority  of  these  hyperplastic  epithelial  alterations 
will  reveit  to  normal  within  six  months  after  delivery  (1-4).  Lesions  that  have 
not  disappeared  l)v  this  lime  tend  to  peisist  and  even  progress.  The  degree  of 
hyperplasia  in  pregnancy  can  be  marked,  and  there  may  be  some  cellular  atypism 
and  incomplete  loss  of  epit  helial  sti'atification.  Some  of  these  anaplastic  changes 
will  produce  suspicious  cytologic  smears  (.")).  The  cases  of  basal  cell  hyperplasia 
with  more  atypism  are  less  lik(>ly  to  revert  to  normal  (3,  ()). 

Many  cases  of  l)asal  cell  hyj^erplasia  are  not  limited  or  even  related  to  preg- 
nancy, l)ut  i-epresent  coincidental  findings  (4,  (i,  7).  Their  incidence  and  rate  of 
re\(Tsion  ai-e  the  same,  iri'espect i\-e  of  pregnancy.  Persistent  cases  of  atypical 
hj'perplasia  are  of  great  inipoi'tance,  foi-  they  may  be  coexistent  with  preinvasive 
carcinoma  or  e\entually  progress  thei-eto  (o,  8).  The  finding  of  basal  cell  hyper- 
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|)l;isi;i  with  <lo<!,r(>cs  of  atypisni  should  not  he  i-cgai-dcd  Hfi;htly  at  any  time.  The 
])aticiit  exhibit  ing  tliis  lesion  descrx-es  (Iiaf>;nos1  ie  conization  of  the  cervix  and 
careful  follow-up.  Hellnian  sufi;gested  that  epithelial  dysplasias  arising  in  the 
endocei'vix  are  usually  revei-sihie  and  directly  related  to  the  pregnancy,  although 
identical  changes  may  he  produced  in  this  area  by  unopposed  estrogen  stimu- 
lation, infection,  and  trauma  (I  ).  lie  considei's  the  atypical  hyperplastic  changes 
in  the  ectocer\'ix  in  a  different  category,  independent  of  pregnancy  or  hormonal 
stinuilation  and  les.s  often  reversible.  There  is  no  agreement  as  to  whether  the 
endocer\  ical  or  ectocervical  lesion  is  more  significantly  related  to  subseciuent 
carcinoma,  although  imasive  carcinoma  in  genei-al  probably  originates  more 
often  in  the  cervical  canal  than  on  the  ectocervix. 

The  (epithelial  changes  in  the  cervix  during  pregnancy  have  on  occasion  ob- 
scured the  histologic  criteria  for  the  diagnosis  of  carcinoma  in  situ.  There  has 
been  a  tendency  on  the  part  of  many  observers  to  procrastinate  with  a  susj)icious 
lesion  into  the  puerperium,  and  to  make  a  definite  diagnosis  of  caicinoma  ^tlu 
only  in  persistent  lesions.  Clreene  and  Peckham  (9),  Marsh  and  Fitzgerald  (10), 
and  Carter  (11)  have  objected  to  this  indecisive  approach.  These  authors  feel 
strongly  that  a  definite  diagnosis  can  and  should  be  made  during  pregnancy. 
Greene  and  Peckham  do  not  require  complete  loss  of  stratification  as  one  of  the 
diagnostic  criteria,  but  do  insist  on  nuclear  abnormalities  in  all  layers  (9). 

Cervical  cytology,  as  well  as  histology,  reflects  the  cellular  changes  occurring 
in  the  ecto-  and  endocer\dx  during  pregnancy,  and  there  has  been  similar  hesi- 
tation in  making  an  at)solute  interpretation  of  Papanicolaou  smears  taken  at 
this  time.  With  increasing  experience,  longer  follow-up  studies,  and  a  growing 
understanding  of  the  histologic  changes  of  pregnancy,  greatei'  certainly  has 
been  achieved  in  the  evaluation  of  cytologic  smears  taken  during  gestation. 
Nieburgs  and  Clyman  state  that  during  pregnancy  "only  the  parabasal  cell  dys- 
karyosis,  if  associated  with  marked  hyperchromasia,  is  considered  an  adequate 
cytologic  basis  for  a  suggestive  interpretation  of  carcinoma  in  situ"  (12).  Today 
cervical  cytology  is  considered  an  important  and  reliable  screening  technique 
and  guide  in  the  detection  of  atypical  and  malignant  cervical  lesions  during 
pregnancy  (5,  1.3-15). 

The  entity  of  carcinoma  in  situ  of  the  cervix  is  the  same,  irrespective  of  preg- 
nancy. It  has  the  same  incidence,  approximately  0.5  per  cent,  in  both  pregnant 
and  non-pregnant  women  and  does  not  seem  to  be  influenced  in  any  way  by  one 
or  more  pregnancies  (5,  11,  13).  Evidence  is  accumulating  that  true  carcinoma 
in  situ  is  an  irreversible  lesion  (2,  9-11,  13).  A  resume  of  the  reported  cases  of 
carcinoma  in  situ  diagnosed  during  pregnancy  and  followed  for  at  least  six 
months  postpartum  show^s  that  approximately  80  per  cent  of  the  lesions  persisted. 
The  "disappearance"  of  one  fifth  of  these  lesions  has  been  explained  on  the  basis 
of  either  complete  removal  at  the  time  of  original  biopsy  or  incorrect  interpre- 
tation of  the  pathologic  changes  at  that  time.  Greene  and  Peckham  pointed  out 
that  the  same  rate  of  "disappearance"  existed  in  those  cases  of  preinvasive  carci- 
noma diagnosed  and  followed  in  the  non-pregnant  state,  and  probably  for  the 
same  reasons  (9). 
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The  diagnostic  problem  in  the  n()n-i)n'j>;nant  patient  is  to  rule  out  invasive 
carcinoma  of  the  cervix.  Carcinoma  in  sitn  is  often  found  in  the  surface  epithelium 
immediately  adjacent  to  ai'eas  of  im  asive  carcinoma  (5,  8).  Cold  knife  conization 
of  the  cervix  may  find  cx  idcncc  ot  lliis  in\asioii  not  re\-ealed  hv  nuiltiple  punch 
biopsies.  This  diagnostic  erroi-  in  one  lai-ge  s(>ri('s  was  o.d  pei'  cent  (()),  and  in  an- 
other analysis  7..")  per  cent  (15).  Thei-e  is  e\  ('i-y  icason  to  assinne  that  at  least  the 
same  percentage  of  error  will  obtain  during  pregnancy.  \'et  cer\  ical  conization  to 
rule  out  in\  asion  has  rarely  been  performed  in  the  parturient.  An  incomplete  diag- 
nosis, based  on  a  reluctance  to  perform  cold  knife  conization  of  the  cervix  in  preg- 
nancy, carries  an  overwhelming  risk  for  th(>  patient.  Whereas  the  five  year  sur- 
vival rate  of  patients  with  in\asive  s([uamous  cell  carcinoma  of  the  cervix 
treated  prior  to  the  :!4tli  week  of  gestation  does  not  differ  appreciably  from  that 
of  the  non-pregnant  state  when  coniijaicd  stage  for  stage,  this  rate  drops  to  less 
than  25  per  cent  when  the  diagnosis  is  made  or  treatment  deferred  to  term  or  the 
puerperium  (IG,  17).  It  is  obvious  that  a  secure  diagnosis  of  cai'cinoma  //;  situ 
during  pregnancy  is  imperative,  and  therefore  cerx  ical  conization  nuist  not  be 
deferred  to  the  postpartum  period  if  it  can  be  cari  ied  out  safely. 

(  ASK  ItEPORT 

A.  R.  (MSH  *  1422S7I,  a  V.i  .\cai-  old  Puerto  Hicau  fifavida  3.  para  2-0-0-2,  was  fir.st  .seen 
in  the  Picnatai  ("linic  n(  Tlio  .Mount  Siiuii  Kospital  in  .lauuar\-,  1!)6().  The  expected  date 
of  confiucuKMit  was  .Juuc  2:!,  111(1(1.  Her  last  delivery  liad  hecu  in  11»3S.  .Menstrual  periods 
had  licen  icfiular,  with  no  interincnst  lual  or  post  coital  s|)otling.  I'he  histor.\'  .■lud  physical 
examination  weic  within  norni.al  limits;  t  lie  cerx-ix  was  unrenKtrkal)l(>  on  inspect  ion  .  liout  ine 
cervical  c\  tologic  sme.ais  were  taken,  .■ind  icported  as  showing  large  niiinhers  of  cells  with 
changes  suggestive  of  at\i)ical  hyperplasia.  Repeat  smears  one  month  later  again  showed 
marked  aty  pical  lix  perplasia .  .\ccordingl>-.  the  jiatient  was  admitted  to  the  hosjiital  in  the 
2()tli  w(>ek  of  gest.ation  for  furthei'  diagnostic  proc(>dures. 

In  t  he  opeiat  ing  room ,  undei'  general  a  nest  hesia,  t  he  ])at  lent  was  plac(>d  in  t  he  lithotomy 
l)osition  and  the  cervix  visualized  and  painted  with  I>ugors  solution.  Five  punch  hiop.sie.s 
were  tak(ui  around  the  circund'cu'ence  of  the  s(iuamocolumnar  junction.  Bleeding  from  the 
l>iops\'  sites  was  brisk,  and  figur(>-of -eight  (duomic  catgut  sutures  wcu'e  necessai'\-  to  secure 
hcmostasis  at  each  site.  The  estimated  hlood  loss  was  approximately  400  cc,  .and  the  jjatient 
required  one  unit  of  lilood  to  i(\store  the  blood  pressure  which  had  dr()p|)ed.  The  post- 
operative course  was  benign.  Pathologic  examination  showed  scattereil  areas  of  excessive 
s(|uamous  c(dl  epithelial  proliferation;  in  one  area  thiM'e  was  marked  c(dl  atypism  and 
man\  mitoses  throughout  all  lax'eis.  No  in  lilt  r.al  ion  could  be  found.  The  interpretation  was 
t  hat  of  carcinoma  ///  ^llii . 

FurtluM-  cytologic  studies  of  the  cervix  continued  to  show  grossly-  abnormal  cellular 
morphology.  In  the  :52nd  week  of  gestation,  when  the  baby  was  considered  to  be  fully 
viable,  the  patient  was  readmitted  to  the  hospital  for  conization  of  the  cervix. 

In  the  operating  room,  undei-  genei.il  anesthesia,  the  cervi.x  was  exposed  and  grasped  in 
four  (luadrant s  w  ith  .\llis  (damps.  I nspect ion  re\-eale<l  t hat  t he  portio  vaginalis  of  the  cervix 
was  tlii-ee  centimet(us  long,  the  external  os  two  centimeters  dilated,  and  the  internal  os 
(dosed.  .\  Mo  braided  surgical  silk  suture  \vas  passed  submucosallv  as  a  jnirse-st ri ng  at  the 
junction  of  the  lugose  \agin;i  with  the  smooth  portio  vaginalis  of  the  cervix.  The  bladder 
was  not  adv.anced,  nor  was  .an\'  attempt  made  to  i-eaidi  the  lev(d  of  the  internal  os.  The 
suture  was  not  t\\o(l  to  the  cei\-ical  sui)stance.  and  was  tied  witii  onl\-  moderate  tension  to 
avoid  cutting  through  the  edematous  tissues.  .\  cold  knife  conization  of  the  s(iuamoco- 
hnnnar  junction  .and  the  distal  three  fourths  of  the  endoc(M  vix  w  as  then  .accomplished  with 
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ease;  t  ho  apex  of  t  he  cdiic  i-(>:icliO(l  1  he  level  nf  I  lie  purse  st  riiifi  si  it  lire.  IJleediiiK,  in  eout  I'ast 
to  the  previous  pioceilure.  was  iie<ilit;il)le.  Foui-  St  iirui<lorf -like  sutures  of  ;^  0  elironiic 
catgut  were  placed  in  the  four  (luadrants  of  the  ('(Mvix,  both  to  control  slishl  oozing  from 
the  mucosal  edges  and  to  reconst  rui'i  the  cer\  ix.  Xeither  vaginal  pa(d<ing  nor  vasocon- 
stricting  solutions  were  utilized.  The  patient's  postoperative  course  was  uneventful;  there 
was  no  vaginal  bleeding,  onset  of  uterine  contractions,  or  p\i-exi,i.  The  microscopic  pa- 
thology- of  the  conization  specimen  again  revealed  preinvasi\'e  caicinonia. 

Sul)se(|uent  o  tologic  studies  of  the  cervix  consist ent  l.\  denionst  lat ed  onl\-  "slight  epi- 
thelial dxsplasia".  In  the  3Sih  week  of  gestation,  the  patient  enteied  the  hospit.al  in  early 
labor.  I'lider  spinal  anesthesia,  a  feniali"  infant  in  good  condition  weighing  M'.lfd  dm  was 
delivered  bv  .  lassic.il  .-esarean  section  .\s  part  of  the  same  procedure,  a  total  abdominal 
h>  st  erect         iiicluili ,i  cu IT  of  \  agin:i  and  :i  right  salpingo-oophoi-ect omy  were  performed. 

The  mici'oscopic  patliolog\'  of  the  surgical  specimen  revealed  residual  pr(Mn\-asive  carci- 
noma high  in  the  cervical  canal.  In  addition,  one  focal  area  in  tliis  region  showccl  sui)erHcial 
infiltration  of  malignant  cells.  ]^ecause  of  the  now  altered  nucroscopic  diagnosis,  the  patient 
received  e.xternal  radiation  to  the  pelvis. 

DISCUSSION 

Conization  of  the  uterine  cervix  in  pregnancy  has  foiu-  practical  hazards  and 
one  theoretical  objection.  The  hazards  are:  hemorrhage,  onset  of  labor,  secondary 
cervical  niconipetence  resulting  in  pregnancy  wastage,  and  rupture  of  the 
amniotic  sac  during  the  procedure.  The  theoretical  objection  concerns  the  re- 
moval of  the  entire  diseased  portion  of  the  cervix  by  conization,  which  prevents 
follow-up  with  respect  to  possil)le  regi-ession.  This  hitter  objection  becoiru's  less 
valid  the  more  experience  indicates  that  (lefiniti\'e  tliagnoses  of  carcinonia  ///  silu 
can  be  made  dtn-ing  pregnancy  on  histologic  criteria  and  without  demonstrating 
persistence  of  the  lesion  postpartum. 

There  have  been  isolated  reports  of  cold  knife  conization  pei-formed  during 
pregnancy.  Greene  and  Peckham  (9)  reported  conization  in  fi\-e  pregnant 
patients,  but  did  not  specify  techniciue  or  discuss  complications  of  the  procedui'c. 
Schmitz  and  his  co-workers  (5,  18)  have  carried  out  cervictil  conization  oxer  a 
period  of  years  in  cases  where  preinvasive  carcinoma  has  l)een  diagnosed  by 
multiple  punch  biopsies.  These  authors  insist  that  a  diagnosis  of  carcinoma  in 
situ  cannot  be  established  safely  without  adequate  cone  material.  The  total 
number  of  pregnant  cases  coned  is  not  reported,  nor  was  techni<iiie  discussed; 
with  respect  to  complications,  they  stated  only  that  conizations  were  not  re- 
sponsible for  any  interruption  of  pregnancy  (5).  There  was  no  ob\  ious  reluctaiu'C 
to  perform  this  procedure,  one  conization  being  executed  as  late  as  the  ;'..')th 
week  of  gestation,  and  tive  cases  of  in\  asive  cervical  carcinoma  were  discoxcred  in 
this  way.  Carter  simply  mentioned  that  in  his  experience  with  cei-vical  conization 
in  pregnancy  abortion  and  premature  labor  were  not  encountered  (11).  T'erguson 
and  Cavanagh  (14)  and  Off  en  and  Ferguson  (19),  reporting  on  the  same  series 
of  cases,  have  performed  conizations  during  pregnancy  from  the  8th  to  the  38th 
week.  Their  techni(iue  involves  injection  into  the  cer\  ix  of  large  volumes  of 
vasoconstricting  solution,  use  of  a  suction  cautery,  lateral  cervical  sutures  for 
both  hemostasis  and  traction,  and  postoperative  packing  of  the  defect.  However, 
the  hemostatic  effects  of  the  combined  technique  in  pregnancy  as  compared  to 


522 


MALCOLM  G.   IDELSOX  AND  JOSEPH  J.  ROVIXSKY 


the  nonpregnant  state  "aic  not  (Hiitc  as  dramatic,  and  a  larger  blood  loss  maybe 
anticipated."  At  the  time  ot  tlic  initial  leport,  seven  of  the  ten  vaginal  deliveries 
following  this  procedure  had  been  i)rcniature.  Beecham  and  Andros  carried  out 
cervical  conization  during  pregnancy  with  the  aid  of  a  submucosal  purse  string 
sului-c  siniilai-  to  tlic  one  suggested  in  this  r('i)ort  (20).  The  suture  material  em- 
ployed was  al)S()rl)al)lc  7^  1  chromic  catgut,  so  that  the  suture  was  intended  solely 
for  purposes  of  hemostasis.  These  authors  found  two  cases  of  invasive  carcinoma 
in  over  two  dozen  patients  coned,  but  the  i)rocc(lui'c  was  often  performed  on  the 
basis  of  positive  cytologic  changes  and  without  prior  punch  liiopsics.  Vaginal 
delivery  was  permittetl  in  all  cases  except  those  with  invasixc  carcinoma;  one 
patient  coned  in  the  oOth  week  of  gestation  delivered  inieventfully  48  hours  later. 
Scott  and  co-workers  described  a  techni(iue  for  cer\ical  conization  whereby  an 
"intracervical  tom-ni(iuet"  is  jM'oduced  by  the  injection  of  a  saline-adrenalin 
.solution  into  the  cervical  stroma,  followed  by  coagulation  of  the  defect  (21). 
Conization  by  this  m(>tho(i  lias  l)een  performed  in  all  trimesters  of  pregnancy 
"without  a  single  pregnancy-  loss."  Finally,  Stander  and  Lein  indicated  that  they 
ha\  e  utilized  cei\  ical  conization  during  pregnancy  anil  cite  their  prerequisites 
for  the  procedui-e  (22 ). 

Much  expeiience  has  accumulated  in  our  department  in  the  use  of  the  sub- 
mucosal purse  string  (oi'  Shirodkar)  suture  for  correction  of  incompetence  of  the 
internal  os  of  tli(>  cer\  ix  dui'ing  pregnancy  (2.S,  24).  The  procedure  is  simple  and 
fluicklv  executed.  It  was  noted  on  i-e]:)eated  occasions  that  bleeding,  encountered 
in  \ai-ying  amounts  in  the  initial  steps  of  the  Shirodkar  procedure,  was  im- 
mediately controlled  once  th(>  purse  string  sutiu'e  was  placed  and  tied.  It  seemed 
that  this  ty])e  of  suture  might  olniate  or  minimize  all  of  the  practical  hazards 
encountei'ed  in  cold  knife  conization  of  the  pr(>gnant  ccr\-ix.  By  compressing 
the  deep  blood  supply,  relati\-elv  good  hemostasis  might  b(>  provided  in  the 
distal  portion  of  the  cervix.  .Vpplicat ion  of  the  suture  has  ne\-er  induced  pre- 
mature lai)or  in  oiu-  hands;  to  the  contrary,  increasing  \hc  cer\-ical  resistance  in 
this  maimer  was  effective  in  some  cases  in  miinmizing  the  effects  of  an  irritable 
uterus.  The  Shirodkai- suture,  specihcally  intended  to  treat  cervical  incompetence, 
woukl  pre\-ent  secondary  incompetence  and  ])regnancy  wastage,  finally,  the 
constricting  eltect  of  the  sutui-e,  placed  just  Ix'low  the  intci-nal  os  of  the  cervix, 
would  provide  a  protect  i\-e  bai  i-iei'  to  accidental  nicking  of  the  anniiotic  sac 
during  the  proceduic.  I  rom  this  reasomng,  it  appeals  that  a  Shirodkar  purse 
string  suture  passed  around  the  cer\ix  prior  to  conization  should  make  the 
procedure  sini])le  and  safe  for  l)oth  mother  and  fetus. 

Several  details  are  of  importance.  The  suture  material  employed  must  be  of  a 
permanent,  non-absorl)al)le  nature  in  order  to  derive  not  only  the  short  term 
a(l\-antages  of  hemostasis  and  protection  of  the  amniotic  sac,  but  the  long  term 
benehts  of  protection  against  cer\ical  os  incompetence  and  premature  lalior. 
The  precise  inannei-  of  pa.-sing  this  suture  has  been  (>xtensively  described  (>lse- 
where;  we  feel  that  -upei'ficial  placement  of  the  suture  is  important  to  pro\'ide  a 
safety  factoi-  agaiii-t  -e\-ere  cer\'ical  lacerations  or  ruiiturc  of  the  lower  uterine 
segment  if  labor  should  super\  ene  liefore  the  suture  can  i)e  i-em()\-ed  (2:)).  \'aginal 
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and  cervical  packing  should  be  avoided,  since  they  might  stimulate  uterine  con- 
tractions; additional  hemostasis,  if  necessary,  shovdd  he  achieved  with  catgut 
sutures  used  in  the  (•ou\'entional  manner. 

The  level  at  which  the  purse  string  suture  is  placed  about  the  cervix  will 
depend  on  how  high  the  cone  is  intended  to  reach.  In  non-pregnant  patients,  the 
internal  os  is  not  reached  in  many  conization  procedures;  the  residual  area  of 
endocervix  is  often  curetted  at  the  same  sitting  (15).  In  the  gravid  patient,  the 
level  reached  by  cervical  conization  has  not  been  specified  in  the  reports  cited 
above.  We  feel  that  extending  the  cone  to  the  internal  os  or  curetting  the  pro.ximal 
portion  of  endocervix  in  a  pregnant  uterus  impo.ses  a  great  risk  on  the  incumbent 
pregnancy,  namely  inadvertent  amniotomy.  Therefore,  pa.ssing  the  Shirodkar 
suture  at  the  level  where  the  rugose  A-agina  meets  the  smooth  portio  vaginalis, 
without  mobilization  of  the  bladder,  permits  excision  of  the  distal  three-fourths 
of  the  endocervical  canal. 

Conization  in  the  non-gravid  state  is  subject  to  some  error  and  incomplete- 
ne.ss  (15).  During  pregnancy,  the  procedure  may  be  even  less  reliable.  To  obviate 
the  situation  developed  in  the  case  report,  it  is  suggested  that  all  patients  shown 
by  cervical  conization  during  pregnancy  to  have  carcinoma  in  siLu  be  delivered 
by  cesarean  section  near  term  but  prior  to  the  onset  of  labor.  Definitive  treatment 
should  await  the  results  of  a  more  complete  diagnostic  conization  after  the 
puerperium. 

SUMMARY 

A.  The  microscopic  diagnosis  of  carcinoma  situ  of  the  uterine  cervix  can 
and  should  be  made  during  pregnancy. 

B.  Failure  to  diagnose  and  treat  invasive  carcinoma  of  the  cervix  before  the 
34th  week  of  pregnancy  materially  worsens  the  patient's  prognosis. 

C.  The  only  relatively  certain  means  ol  ruling  out  in\asi\-e  carcinoma  is 
microscopic  study  of  tissue  obtained  by  cold  knife  conization  of  the  cervix; 
this  must  be  performed  irrespective  of  pregnancy  or  the  stage  thereof. 

D.  The  indication  for  diagnostic  conization  of  the  uterine  cervix  during 
pregnancy  is  the  finding  of  ba-sal  cell  hyperplasia  with  cellular  atypism  or  pre- 
invasive carcinoma  on  punch  biopsy.  Conization  should  not  be  carried  out 
without  prior  cervical  biop.sy. 

E.  A  techniciue  to  minimize  the  dangers  inherent  in  cer\-ical  conization  during 
pregnancy  is  described. 

F.  The  diagnostic  limitations  of  the  conization  procedure  during  pregnancy  are 
discussed. 
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A  PSYCHOLOCICAL  ANALYSIS  OF  APPARENT  DKl'RESSION 
FOLLOWING  RAUWOLI'IA  THERAPY* 


STANLEY  BERNSTEIN,  M.I),  am.  .M.  K.\LPH  KAUFMAN,  M.D. 
New  York,  N.  Y. 

I.NTKODUCTIOX 

111  the  past  three  year.s  there  ha\'e  been  many  report."^  of  clepressi\-e  r(>actions 
in  patients  following  the  adniinistiation  of  the  Rauwolfia  prcpaiatioiis  (1-6). 
Such  reactions  have  constiliited  a  inajoi'  contra-indication  to  a  full  utilization 
of  these  compounds  in  the  treatment  of  many  illnesses.  In  this  study,  an  attempt- 
was  made  to  establish  objective  criteria  for  lh(>  predicalion  of  depression  in 
those  patients  prone  to  respond  in  this  manner  to  the  Rauwolfia  drugs. 

M.\TKUI.\LS  A\U  MKTHOD.S  OF  I XVE.STK;.\TI0-\ 

Fifty  consecutive  patients  from  the  Hypertension  Clinic  and  Dermatology 
Clinic  were  the  subjects  of  this  imestigation.  These  patients  were  studied  by 
means  of  psychological  tests,  autonomic  reactivity,  and  psychiatric  in1er\-iews 
before,  during  and  after  the  administration  of  the  liauwoltia  compounds.  The 
psychological  tests  included  the  Rorschach,  Thematic  .Vjiperception,  Pelle\ue- 
Wechsler,  and  Mgure  Drawings.  The  epinephrine-mecholyl  test  (Funkenstein 
Test),  a  sensiti\-e  indicator  of  autonomic  reactivity,  was  utilized  in  an  attempt 
to  determine  whether  jxitients  receiving  Rauwolfia  fall  into  predictable  categ(jries 
of  depressi\-e  potential  (7-10).  The  psychiatric  interviews  eni])hasized  the  present 
mental  status,  the  past  history,  the  psychodynamics,  and  the  current  adapta- 
tional  maneuxcis  of  the  patient.  Special  attention  was  given  to  any  disturbance 
of  motoi'  acti\ity,  mood,  ideational  content,  and  socialization. 

The  subjects  consisted  of  2()  males  and  24  females  who  were  predominantly 
in  the  40  to  55  year  age  group.  Forty  per  cent  of  the  group  were  of  socio-eco- 
nomically  deprived  Puerto  Rican  and  Negro  origin,  who  were  howexci-  within 
the  average  range  of  intelligence.  The  patients  comprising  the  otliei'  sixty  per 
cent  of  the  group  fell  into  similar  categories  of  socio-economic  and  intellectual 
status.  Nearly  every  patient  was  oi-  had  been  mari'ied.  Patients  in  the  hyper- 
tensive group  were  chiefly  in  the  early  phase  of  their  physical  illness  (six  months 
duration),  while  the  patients  in  the  dermatological  gioup  weic  chiefly  in  the 
chronic  phase  of  their  physical  illness  (three  to  fi\e  years  duiation). 

Two  drugs  were  used.  Raudixin®  was  administered  to  47  patients  with  a 
daily  oral  dosage  of  fiom  50  to  400  mgm.  Three  patients  i-ecei\-(>d  fiom  1  to  5 
mgm  of  Serpasil"   by  mouth  every  day. 

All  patients  were  followed  for  twelve  to  eighteen  months  while  the  drug  was 

From  tho  I)ep:iitineiit  of  Psxchiat ry,  Tlie  Mount  Sinai  Ho.^j.ital,  Xevv  '^'ork.  X.  Y. 

*  This  i^rojpct  \var>  supi)oitP(l  by  a  grant  from  the  Institute  for  Medical  Research  of 
E.  R.  Sfiuihh  and  Sons.  The  ])aper  is  an  elaboration  of  material  presented  at  the  meeting 
of  the  }*sychoi)harniacologicaI  Congress  in  Rome,  Sept.  1959. 
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being  taken.  INIultiple  base-line  studies  wvvr  porfoi'med  on  each  patient.  In 
addition  to  the  initial  psychological  test  l)a1(eiies,  i)sychiatric  intei'\ie\vs  and 
autonomic  tests,  all  patients  received  a  complete  medical  work-up  including 
elect i(i(;n(li(i<;i am,  chest  x-ra.y,  and  liver  function  tests.  They  were  then  seen 
once  weekh-  by  the  psychiatrist  and  were  subjected  to  two  or  more  autonomic 
tests  as  well  as  one  or  more  psycholojiical  test  s  during  this  study. 

The  psychologists  and  psychiatrist  indejx'ndently,  on  the  l)asis  of  their  find- 
ings, placed  the  patients  into  three  groups.  There  were  only  three  cases  in  which 
the  psychologists  and  psychiatrist  differed  as  to  the  depressive  potential  of  the 
patient,  and  this  was  only  a  ([uestion  of  degree;  i.e.  high  potential  ver.sus  moderate 
potential.  The  three  groups  were  as  follows: 

Group  I:  Those  patients  with  a  high  potential  for  developing  a  depression: 
11  patients. 

Group  II:  Those  patients  with  a  moderate  potential  for  developing  a  de- 
pression: 15  patients. 

Group  III:  Tho.se  patients  with  a  low  potential  for  developing  a  depression: 
24  patients. 

The  predictive  criteiia  used  were  the  following: 

(a)  Indications  in  the  ])ast  history  of  any  previous  depression,  (b)  Indications 
of  disturbance  in  mood,  psychomotor  activity,  or  intellectual  functioning,  (c)  In- 
dications of  a  chronic  sen.se  of  guilt  associated  with  unfulfilled  aspirations,  am- 
bitions, or  obligations,  (d)  Indications  of  the  presence  of  an  intensely  ambivalent 
attitude  toward  some  love  object,  coupled  with  a  powerful  emotional  dependence 
upon  this  love  object,  (e)  Indications  of  a  sense  of  total  rejection  and  abandon- 
ment at  the  hands  of  the  social  environment,  (f)  Indications  of  a  sense  of  frustra- 
tion or  despair  in  the  face  of  shrinking  personal  horizons  and  diminishing  physical 
capacities,  (g)  Those  patients  who  responded  with  a  Group  VI  or  VII  reaction 
to  the  Funkenstein  Test  were  weighted  toward  the  hypothesized  depression- 
vulnerable  group.  Our  feeling  was  that  since  most  patients  who  have  a  depression 
and  respond  well  to  electroshock  fall  into  this  group;  these  patients  might  be 
already  autonomically  primed  for  a  depression,  without  its  clinical  manifesta- 
tions. 

RESULTS 

The  psychological  test  findings  and  the  clinical  interviews  revealed  the  follow- 
ing predominant  emotional  pattern  in  the  hyp<"rtensive  group  (26  patients). 
There  was  a  minimum  of  overt  phol)ic,  hysterical,  or  obsessional  neurosis.  The 
patients  were  characterized  In'  ol)sessive  character  traits  and  were  reserved, 
conventional,  and  perfectionist ic.  Thirty  per  cent  disclosed  psychotic  trends  or 
their  potential. 

These  patients  manifested  an  overt  facade  of  adequacy  and  self-reliance,  but 
conscious  feelings  of  inferioi  ity  and  inadecjuacy  were  also  present.  There  w'as  an 
absolute  minimum  of  acting  out  and  aggressive  outbursts  in  this  group,  with  the 
exception  of  one  patient. 
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Generally,  tlicsi'  patients  were  <i\('rtly  adcMHuitc  as  pai-cnts,  l)n1  they  (l(>ri\-(Hl 
minimal  pleasin-c  from  their  ijarcnl IkhkI.  1  Iclerosc.xual  ad i\ily  was  also  adccjiiate, 
but  again  thei'e  was  a  minimal  plcasnre.  Although  these  patients  had  moderate 
intellectual,  vocational,  and  social  strivings,  there  were  fr(M|ucnt  failures  in  the 
attaimiient  of  these  aspirations. 

The  geneial  |)sych()dynamic  pattern  of  this  gi-oup  of  hypertensive  patients 
was  theii-  maiked  need  for  status,  security,  affection,  and  dependence.  Un- 
conscious i'a,<ic,  liciiciai cd  by  the  fi'usi I'at ion  of  these  needs,  tended  to  be  con- 
tinuous rather  than  ])eriodic.  These  i)atieiits  had  a  great  deal  of  difficulty  in 
handling  and  e.xpi-essing  iheii'  angei',  a  prol)lem  existent  since  eaiiy  childhood. 
The  expression  of  anger  seemed  to  carry  with  it  a  great  I'isk  loss  of  malei'nal 
love  and  its  derivati\'es,  iKunely,  affection,  security,  appiobat  ion,  and  prestige. 
In  order  to  retain  this  affection  and  approl)ation,  they  lia\c  deA'eloped  the 
techni(iue  of  placation  so  as  to  preclude  any  possibility  of  jeopaidizing  their 
standing  in  the  ey<>s  of  people  upon  whom  I  hey  are  dependent.  .V  typical  com- 
ment made  by  a  patient  when  asked  to  describe  himself  was  "1  am  easy  to  get 
along  with.  It  has  to  be  real  hard  foi-  someone  to  get  me  angiy."  \\'lien  asked 
what  might  get  him  angiy,  he  replied,  "If  someone  hits  me."  .Viiolliei-  stiiking 
defensive  maneuver  was  activity.  Many  of  these  patients  had  >e\eial  jobs  and 
found  it  difficult  to  relax.  "I'm  always  happi(>st  when  I'm  doing  .something 
anything,"  was  another  typical  connnenl.  It  should  be  noted  that  this  was 
basically  a  pattern  of  psychomotor  actix  ity  and  not  react ix  ity  to  their  environ- 
ment. 

The  24  patients  in  the  grouj)  with  skin  disoi'dei-s  wei'c  chai'acterized  by  genei'al 
overt  timidity  and  ])assi\-ity.  In  conti-ast  to  the  hypeitensixc  gi-oup  th(>y  showed 
more  anxiety,  more  overt  hysterical  and  ob.se.ssixc  features  with  gieater  inhibi- 
tion in  asseitive  ami  aggressive  areas.  They  had  nuich  closer  familial  and  en- 
vironmental ties  and  demonstrated  minimal  adei|uacy  in  marital,  parental, 
and  vocational  areas.  Although  these  patitMits  also  had  infantile  dependency 
needs,  anxiety  was  the  predominant  affect  lalher  than  lage.  They  were  par- 
ticularly prone  to  panic  in  relation  to  participation  in  adull  sexual,  maiital,  and 
parental  activities.  (Juilfy-fear  and  expiatory  actix  ity  was  also  a  predominant 
dynamic  pattern  in  this  group.  Psychomotor  activity  as  a  defensive  maneuver 
was  rarely  utilized  by  this  group  of  patients. 

Anothei'  feature  of  our  .series  of  patients  was  that  eight  sul)jects  had  pi'evious 
histories  of  de])re.ssion  requiring  jjsychial lic  help,  and  two  of  these  patients 
received  electroshock  treatment.  None  of  these  patients  were  excluded  from 
this  study,  although  they  were  classified  at  the  time  of  observation  as  having 
subclinical,  if  not  overt  depressions. 

The  hypertensive  and  dermatological  groups  tell  into  all  of  the  six  groups  of 
autonomic  responsivity  as  enumerated  by  the  Funkenstein  Test.  There  was  no 
predominant  grouping  except  for  a  slight  propensity  for  Groups  VI  and  VII 
on  the  initial  testing.  This  is  the  grouping  in  which  most  depressed  patients 
respond  autonomically. 
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Ciroup  I 
(Jroups  II  and 
Group  ly 
Group  Y 
Group  \'I 
Group  VII 


8  patients 
1)5  patients 

7  patients 

4  patients 
14  patients 

4  patients 


Although  our  i)atients  were  predominantly  between  the  ages  of  40  and  ()0, 
the  time  of  life  when  statistically  most  depressions  occur,  mil  idic  case  of  true 
deprcxsiini  occui-rcd  in  oui-  series;  (using  as  criteria  of  the  depi'c  ssi\-e  syndi'ome 
the  three  basic  comi)onents  of  (a)  dejected,  apatlictic  mood,  (b)  slowing  down 
in  thinking,  and  (c)  the  inliibition  of  instinct  and  will).  Xoiie  of  our  patients 
became  e\cessi\-ely  self-deprecatory,  suicidal,  ti'oubled  by  moi'bid  thoughts  or 
feelings  of  being  "blue",  "low",  or  weeping.  Thci'c  wei'e  few  complaints  of 
anorexia,  weight  loss,  insonuiia,  constipation,  or  early  nioi'uing  awakening. 

4"\\cl\'c  |)aticnts  i'cs])()nded  with  a  "j)seudo-(iepression ",  a  reaction  of  cNcessive 
1  ran(|uilli/,at ion,  with  diminislied  psychomotor  actiritij  as  the  chief  symptom. 
They  com])lained  principally  of  being  "slowed  down,"  "tired,"  and  "lacking 
push,"  while  on  the  drug.  Eleven  of  these  twehc  patients  were  from  the  hyper- 
tensi\'e  grouj).  The  drug  secMued  to  caus(>  a  I'etardalion  of  the  excessive  psj^cho- 
motf)i'  act  i\ity,  which  in  these  patients  had  become  an  important  and  habitual 
l)attei-n  of  adaptation.  Pu'jx'at  psychological  tests  and  clinical  interviews  gave 
no  indication  of  a  true  (lc|)ressi()n  in  this  gioup.  When  the  dosage  level  of  the 
drug  was  readjusted  so  that  the  patients  were  not  "oxci-t laiKiuillized,"  their 
complaints  disappeared.  In  no  case  was  it  necessary  to  eliminate  the  administra- 
tion of  Rauwolfia  to  these  patients.  Again,  it  seems  woithwhile  to  note  that  in 
the  dei'matological  group  of  paticnils,  wheic  exccssix'c  psychomotor  acti\-ity  was 
not  a  ])redominant  j)at((M-n,  thei'c  was  only  one  case  of  o\-er-t ranquillization ; 
(a  patient  who  was  gixcn  an  exceedingly  high  dose  of  Serpasil",  o  mgm  O.D.). 

In  rexiewing  tlie  psychological  test  batleiies  after  the  study  was  completed, 
the  follow^ing  points  emerged: 

(a)  There  were  14  patients  from  the  hypertensive  group  in  whom  excess 
psychomotor  acti\-ity  was  mentioned  as  an  impoi'tant  defensive  reaction.  Every 
one  of  the  11  patients  who  responded  with  a  "p.scudo-depression"  was  in  this 
group. 

(b)  There  was  one  patient  fi'om  th(>  dei'matological  group  with  this  defense, 
but  he  did  not  respond  with  an  "o\(m--1  i-an(iuillization"  i-eaction. 

(c)  in  regai'd  to  the  i-"unkenstein  Test,  k;  of  om'  patients  .shifted  into  Group 
VI  and  \\\,  the  group  wiiere  (lepressi\-es  usually  fall.  Since  the  Rauwolfia 
compounds  ai'c  adi'cnolytic  agents,  this  shift  was  not  unexpected  (11-12). 
It  would  ai)pear  that  something  el.se  is  necessary,  in  addition  to  the  shift  of 
autonomic  i'eacti\ity,  to  create  a  depression.  (The  relationship  of  autonomic 
reacti\  ity  and  depi-ession  has  been  explained  earlier  in  gi'eater  detail  (13-15).) 

(d)  Our  preliminary  predictions  of  patients  pi-oiie  to  respond  to  these  drugs 
with  a  depression,  or  "pseudo-depression,"  sliowed  very  little  correlation  with 
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our  findin<>;s.  Only  3  of  th(>  12  patients  responding  with  a  ''pscHulo-depressioii" 
were  put  in  the  "high  potential"  group  prior  to  l)eing  given  \hv  drug. 

SUMMAKY 

It  is  of  course  xvvy  easy  to  theorize  fi'oni  little  data;  in  our  case  only  fifty 
patients  were  followed  foi-  twehc  to  eighteen  months.  I)ei)i-essi\-e  reactions, 
report(>d  in  th(>  liteiature,  might  ha\-e  occurred  in  a  largei'  series  of  ])atients,  or 
if  tlic\-  had  Ix'cn  i)l)sci\c(l  longei'.  Within  these  limitations  h()we\'er,  our  data 
suggest  the  following  theoretical  foi-mulations : 

(A)  The  Rauwolfia  compounds  do  not  appeal-  to  he  a  causal  agent  in  bringing 
about  the  "depressi\'e"  reactions  which  ha^■e  been  encountered  in  their  use.  It 
is  felt  that  the  untoward  reactions  ha\-e  nothing  to  do  with  the  physiological 
effects  of  the  drug  per  .sr,  but  rather  with  the  way  in  which  the  physiological 
effects  psychologically  threaten  the  patient.  Th(>  jiatient  who  ap]:)ears  to  be 
most  prone  to  develop  a  "pseudo-depressive"  reaction  to  thc-^e  compounds  is  the 
individual  who  feels  threatened  by  being  calmed,  made  less  actixc,  becoming 
tired  or  weak,  who  tends  to  use  psychomotoi'  acti\  ity  as  a  means  of  reassuring 
himself  that  he  is  ade(|uate,  and  who  feai's  passi\  ity.  I'ndei'  the  influence  of  th(> 
enforced  relati\'e  i:)assi\ity  physiologically  pi'oduced  by  these  dmigs,  the  patient 
may  react  with  anxiety  oi-  a  "pseudo-depression".  In  essence,  this  chcniical 
interfei'ence  with  the  patient's  defenses,  imperfect  though  it  may  be,  without 
substitution  of  something  more  useful  to  the  patient,  tends  to  disrupt  the  pa- 
tient's previous  adjustments. 

(B)  In  our  series  there  were  five  cases  of  overt  depi-ession  ti-(>ated  with 
Rauwolfia  compounds.  In  three  cases,  their  agitation  was  controlled;  in  the 
other  two  cases,  the  symptomatology  was  not  exacerbated.  Again,  this  is  fuither 
evidence  to  support  the  thesis  that  these  drugs  aic  not  tiuly  depressiogenic. 

(C)  The  Funkenstein  Test  does  not  appear  to  be  of  \alue  in  correlating  shifts 
of  autonomic  reactivity  with  changes  in  clinical  symptomatology  in  these 
instances. 

(D)  Our  findings  raise  the  ([uestion  of  the  relationship  of  Rauwolfia  drugs 
and  depressions;  causal  or  coincidental.  It  is  our  hope  that  this  paper  will  st  innilate 
further  careful  investigation  into  this  problem. 
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DIABETES  AND  COUGH  WITH  XKI  KITIS  AND  GAXGREXE 

Ediled  bij 
FEXTOX  SCHAFFXEK,  M  I). 

A  72  j^ear  old  white  retired  peddler  was  admitted  to  The  Blount  Sinai  Hospital 
because  of  weakness  and  pains  in  his  exticniitics  lor  several  months.  Ten  years 
earlier  he  had  been  said  to  have  diabetes  niellitus  and  x-rays  then  showed 
densities  in  lx)th  knig  fields,  more  on  the  left.  He  had  a  cough  productive  of 
mucoid  and  muco])uiiilent  sputum  and  numerous  episodes  of  hciuopt y-is  o\  er  a 
period  of  several  years.  In  addition  he  had  wheezing  and  dy-pnca  on  exertion  for 
many  years.  Two  years  later  he  developed  mild  arthritis  in  lii>  exticniitics  and 
back,  for  which  he  received  small  doses  of  steroids  intermittently.  Se\  ('ral  months 
before  admission  he  developed  weakness  of  both  lower  extremities  and  both 
hands  with  muscle  wasting,  20-pound  weight  loss,  some  .■^welling  of  his  hand 
and  foot  joints  and  numbness.  The  numbness  was  likened  to  standing  on  cotton. 
The  patient  also  dropped  things  l:)ecause  he  could  not  feel  them.  He  became  so 
weak  he  was  confined  to  bed. 

Six  days  before  admission  to  this  hospital,  he  entered  another  hospital  because 
he  was  unable  to  raise  either  foot  and  he  fell  when  he  tiied  to  stand.  Sphincteric 
function  was  intact.  The  patient  wa.-  \-eiy  depres>ed  and  eiied  easily.  He  had 
been  depressed  in  the  past  and  had  attempted  suicide  twice  se\('ral  years  earlier. 
The  skin  of  his  legs  had  been  treated  with  x-ray  therapy  about  two  years  prior 
to  admission  because  of  ulcerations  on  the  sides  of  his  leg>.  The  physical  findings 
and  laboratory  test  results  were  the  same  as  obtained  later  in  this  hospital. 
He  was  transferred  here  for  further  cAaluation. 

On  examination  his  temperature  was  100.2°  with  a  norma!  pulse  and  blood 
pressure.  He  was  poorly  nourished  and  his  tongue  was  smooth  and  reddened. 
The  AP  diameter  of  his  chest  was  incicased  and  fine  crackling  rales  were  heard 
in  the  left  lower  lung  field.  lXi)iratoiy  wheezes  were  heard  bilaterally.  Heart 
sounds  were  normal.  The  li\er  was  felt  two  fingerbreadths  below  the  right  costal 
margin  and  was  slightly  tender.  A  firm  spleen  tip  was  felt.  Testicular  ati-ophy, 
poor  rectal  .sphincter  tone  and  smooth  enlargement  of  the  prostate  woe  noted. 
Deforming  arthritis  of  the  hands  was  pre.-ent  with  jjain  on  motion  of  t  he  -noulders 
and  elbow.  Motion  of  the  neck  was  also  limited.  The  small  nuisclo  of  both 
hands  and  lower  extremities  were  wasted  and  a  bilateral  foot  drop  wa>  present. 
Hypesthesia  and  diminished  proprioception,  thermal  and  vibratory  sensation 
were  noted  in  all  four  extremities.  Xo  fa.sciculations  or  abnormal  reflexes  were 
found.  The  left  calf  had  .some  hemorrhagic  scaling  skin  lesions  with  sharp  and 
elevated  borders. 

Chest  x-raj-  .showed  interstitial  inhltrations  in  both  lungs,  which  were  em- 
phj^sematous.  The  left  costophrenic  angle  was  blunted   due   to  thickened 
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pleura.  RouiuIimI  lucciicics  were  seen  in  each  luii^-  ami  were  thought  to  be  bullae. 
The  heart  was  not  enlarged  and  the  aorta  was  loituons.  Re\'iew  of  serial  films 
indicated  that  little  change  had  occin'i'(>(l  in  ten  years.  l*>!ectrocardi()graphic 
changes  were  i  specific  and  included  atrial  pi-eniature  contractions,  ST  de- 
pressions and  (n|)liasic  oi-  low  T  wa\-(\s  in  2,  3  and  avf,  T  waves  were  also 
diphasic  oi-  low  aci'oss  the  entire  pi-(>c()rdiuni. 

Throughout  the  hospital  stay  the  hemoglobin  ranged  between  11.2  Gm 
per  cent  to  10.1  Gm  per  cent  and  the  white  count  between  7,000  per  cu  mm  to 
!),000  per  cu  mm  except  for  one  count  of  18,000  per  cu  mm  two  weeks  l)efore 
death.  Dilfei'cnt ial  counts  were  all  normal  and  a\(M-aged  about  (i.")  per  cent 
,s(>gmente(l  leukocvles,  20  pel-  cent  band  foi'nis,  12  per  cent  lymphocytes  and 
the  I'csl  monocytes  or  (>osinoi)hiles.  Sediinenlat ion  I'ate  was  Sli  mm  hi',  twice. 
[Many  blood  cultui'es,  Ll'^  pi-epai'at ions  and  a  Goonibs  1(>s1  were  negatixc.  The 
urine  contained  a  ti'ace  to  1+  albumin  with  from  1  to  b^  white  cells  and  occa- 
sional red  cells.  Trine  cultuic  gicw  A.  aerogenes  and  ent erococci.  (ilycosuria 
was  never  found.  Stool  examinations  for  blood,  ova  and  paiasites  weic  negati\'e. 
Prothrombin  times,  bux,  serum  calcium,  phosphorus,  bilirubin,  acid  and  alkaline 
phosphatases  and  cephalin  flocculation  w(>i'e  normal.  Fasting  blood  sugais  were 
normal  but  on  a  glucose  tolerance  test  the  blood  sugars  i-ose  to  100  mg  ])er  cent, 
200  mg  per  cent,  20!)  mg  per  cent  and  171)  mg  per  cent  at  3-2)  !>  -  ^ntl  hours 
respect i\-ely  with  no  glycosuria.  The  serum  albumin  was  2.5  Gm  per  cent  and 
globulin  ;!.4  (Im  pei-  cent  twice  and  protein  electrophoresis  also  showed  low 
albumin  with  high  al])ha  2  globulin.  Congo  I'cd  excretion  was  (ili  i)ei-  cent  of  the 
injected  dye.  Xo  free  acid  was  pi-esent  in  the  fasting  stomach  but  120  units 
was  present  4.")  min.  after  histamine.  Thyroidal  1  uptake  was  34  per  cent .  Spinal 
fluid  was  clear.  Pi-essmcs,  dynamics,  cell  counts,  proteins  and  cultures  were 
all  normal.  Blood  and  s])inal  fluid  serology  were  negative.  Sputum  cultures  showed 
Candida  albicans,  coagulase  positixc  hemolytic  staphyk)coccus  aureus,  beta 
hemolytic  streptococci  and  A.  aerogenes.  Xo  acid-fast  organisms  were  seen. 
Li\-ei-  biopsy  specimen  was  normal.  Skin  and  nuiscle  biopsies  showed  only  mus- 
cular alroi)hv  and  nonspecific  inflannnatory  and  regressive  changes  in  the 
skin.  Hone  marrow  was  hy])eicellular  with  .some  granulocytic  hyperplasia. 

In  the  hospital  I  he  pal  lent  cont  inued  lo  comj^jlain  of  weakness  and  joint  pains. 
He  continued  to  run  a  low-gi-ade  fexcr  with  occasional  higher  spikes  despite 
\-arious  antibiotics.  Furthermore,  the  findings  in  the  chest  remained  unchanged 
i)y  au.scnltation  and  x-ray.  After  two  months  in  the  hospital,  gangrene  of  the 
toes  of  the  left  foot  developed.  He  was  gi\'en  steroids  without  apparent  effect. 
The  gangrene  extended  and  involved  both  legs.  A  large  area  of  lUH-rosis  developed 
on  the  right  leg  with  no  inflammatory  reaction.  At  the  entl  of  the  third  month 
in  the  hospital,  he  became  more  emaciated,  hypotensive  and  was  found  dead 
early  one  morning. 

Dr.  Richard  A.  Badcr*:  I  was  reminded  when  I  read  this  case  history  and  tried 
to  decide  what  the  patient  had,  of  the  (luatrain  from  Omar  Khayham: 
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Myself  when  young  did  eagerly  frequent 
Doctor  and  Saint,  and  heard  great  Argument 
About  it  and  alxnit:  hut  cn  rmore 
Came  out  by  the  .sonu  daor  o.s  in  I  went. 

Basically,  by  history,  we  have  a  man  presumed  to  ha\-e  diabetes  mellitus, 
some  chronic  pulmonary  diseas(>  characterized  by  bilateral  pulmoiiaiy  infiltra- 
tions, wheezing,  hemoptysis  and  dy>])nea.  A  two-year  story  of  arthritis,  some 
lesions  of  his  leg  and  some  neuropathy  or  neuromuscular  disordei-  suggest  that 
are  dealing  here  with  some  diffuse  systemic  process;  whether  it  is  iclated  1o  the 
lesion  or  an  independent  process  icmains  to  be  seen. 

On  physical  examinalion  this  man  was  suffering  witli  bi-onchiolar  or  bronchial 
obstruction,  empliysemalous  changts  in  his  chest,  and  i)robably  perii)hei-al 
neuropathy.  I  say  prol>ably  becaus(>  of  llie  loss  of  all  modalities  of  sensation  in 
both  motor  and  sensoiv  components.  The  fact  that  there  were  no  abnormal 
reflex  changes  would  tend  to  eliminate  sonn'  long  tract  disease  of  the  cord. 
Chest  x-ray  showed  interstitial  infiltrations  of  the  lungs  which  ^^'olf  will 
describe. 

Dr.  Bernard  S.  Wolf  J:  A  him  of  the  chest  was  striking.  We  had  actually  three 
examinations  of  the  man  during  a  three  week  period.  The  most  outstanding 
featui-es  were  the  d(Misities  in  both  liilai'  regions,  nioi'e  mai'ked  on  the  left  ( I'ig.  1 ). 
Most  of  these  densities  were  in  tlie  liilae  as  confii-med  by  obli(|Ue  and  lateral 
projections.  In  addition,  streaks  extended  into  the  ])erii)liery  of  the  limg  fields. 
These  were  not  normal  pulmonary  markings  but  linear  strands  of  \-arying 
thickness.  Between  the  strands  lucent  areas  weic  seen  sometimes  o\-ally  shaped 
in  the  upper  left  lobe,  and  sometimes  (|uite  angular  in  shape.  They  had  the 
appearance  of  bullae.  Both  lungs  were  emphysematous  in  a  rather  generalized 
fashion.  Both  domes  of  the  diaphragm  were  uiuisually  low  in  position.  The 
transverse  diameter  of  the  heart  appeared  to  be  somewhat  increased  and  the 
left  ventricular  contoin-  of  the  left  margin  of  the  heart  was  somewhat  globular 
in  conhguration.  The  aorta  was  tortuous.  The  trachea  was  displaced  somewhat 
to  the  right.  From  a  roentgen  point  of  \iew,  this  was  the  so-called  bullous 
emphysema,  which  in  almost  all  cases  is  associated  with  interstitial  fibi-osis  and 
inflammatory  changes.  It  was  not  tlie  picture  of  bronchiectasis.  It  is  seen  in 
late  silicosis  and  occasionally  as  an  end  stage  in  Boeck's  sarcoid  or  late  in 
Christ iaii 's  disease.  In  most  of  the  cases  that  look  like  this  one  did,  no  specific 
etiology  is  found  and  it  is  labeled  as  bullous  emphysema  associated  with  chronic 
interstitial  inflammatory  fibrosis  of  unknown  etiology. 

Dr.  Bndcr:  W(>  have  a  chest  film  which  shows  bullous  emphysema,  some 
increase  in  fibrous  tissue  markings  of  the  lung  root  which  could  have  been  an 
old  burned  out  inflammatory  process,  as  burned  out  Boeck's  sarcoid  or  burned 
out  silicosis.  There  is  some  axis  de\iatioii  present  on  the  electrocardiogram 
which  suggests  the  type  of  pattern  one  might  see  due  to  chronic  pulmonary 
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hypertension.  This  type  of  electrocardiogram  indicates  possible  nonspecific  myo- 
cardial involvement  plus  changes  secondary  to  chronic  lung  disease  affecting  the 
pulmonaiy  artery  pressure. 

The  man's  chief  complaint  when  he  entered  the  hospital  was  peripheral 
neuropathy.  I  think  a  good  starting  jioiiit  would  i)e  to  begin  there  and  work 
from  that  point  of  view.  The  peri])heral  neur()])athy  was  bilateral  and  involved 
all  extremities.  This  suggests  a  diffuse  proc(>ss.  It  most  likely  was  toxic  or 
metabolic  since  it  was  so  symmeti  ical ;  foi'  which  there  ai-e  many  diseases  such 
as  periarteritis  nodosa  and  amyloidosis  which  can  cause  isolated  neuropathies, 
I  am  not  talking  about  pi-essui-e  neui'opathies.  It  is  \-ery  unusual  for  diseases 
which  cause  A'ascular  in\-ol\'em(>nt  of  a  specific  nerve  root  to  cause  such  bilaterally 
unifoi'm  neuropathy. 

Since  this  man  was  diabetic,  the  fii'st  thought  that  comes  to  mind  was  that 
this  was  diabetic  neuropathy.  Diabetic  neui-opathy  can  be  of  se\-eral  types.  The 
most  common  tyi)e,  well  recogiu/ed  by  most  cliiucians,  is  the  diabetic  neuropathy 
in\'ol\  ing  the  lowei-  exti-emities  usually  associated  with  marked  pain  and  sensory 
involvement  and  rarely  with  motor  in\  ()l\"ement .  The  pictui'e  in  om-  case  certainly 


Fig.  1.  Chest  x-ray  .showing  hilar  den.sities. 
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d()c>,s  not  i-('])i('S('ii(  I lu'coiiiiuoii \ari('t y  of  diahctic  luMuopat liy.  I )ial)('l ic  iicui-o- 
pathycan  cause  marked  motor  iiivohcment .  \\'h('ii  dinhet-ic  neuropathy  imolves 
all  four  extremities  with  marked  sensory  iinoh'ement ,  it  presents  a  (iuillain- 
Barre  type  of  syndrome.  This  is  called  diahetic  neuromtis  and  is  cliaracteriz(>d 
very  commonly  by  an  elevated  spinal  fluid  protein.  Ilei-e  spinal  fluid  pi'otein 
was  not  ele\'ated  and  thei-efore  it  is  less  likely  that  this  was  diabetic  neui-onitis. 
Diabetes  mellitus  can  cause  a  chi'onic  l(»w-j>;rade  peripheral  neui-opathy  with  a 
stockiiifi;  type  of  liypest  hesia.  In  fa  vol-  of  diabetic  neuropathy  we  ha\-e  sym- 
metry, the  fact  that  he  was  diabetic  and  the  fact  that  patients  with  minimal 
glycosuria  may  ha\-e  very  severe  atherosclei'otic  and  neuropathic  distui'bances. 
Further  in  favor  of  diabetic  neurojjathy  is  the  picsence  of  peiipheial  jian^i-ene 
in  the  hospital.  In  spite  of  the  fad  that  we  were  not  told  what  type  of  ])ulses  the 
patient  had,  it  certainly  sufif^ests  that  he  had  diabetic  j>;anj;rene.  .Vf;ainst  diabetic 
neuropathy  is  the  fact  that  there  w;is  motor  and  sensory  in\'i)l\-ement  without 
much  pain  and  without  ele\ated  spinal  fluid  piotein.  The  latter  also  speaks 
against  ( iuillain-Hai'i'e  type  of  syntli-ome. 

It  was  not  likely  to  be  amyotrophic  lateral  sclerosis  because  he  was  old  for 
the  disease,  his  muscle  wasting  was  not  associated  with  fibrillation  or  fascicula- 
tion  and  hyperflexia  with  lower  motor  neuron  degeneration  was  absent.  Per- 
iarteritis nodosa  is  known  to  cause  peripheral  neuropathy  from  time  to  time. 
However,  there  are  several  features  about  this  case  which  do  not  fit  periai  teritis. 
For  example,  his  l)loo(l  prcssuic  was  normal.  His  renal  findings  were  minimal. 
He  had  no  eosinophilia  of  true  allergic  l)ackgr()und,  muscle  oi'  abdominal  pain, 
and  the  symmetrical  involvement  of  all  foiu-  limbs  by  neuropathy  would  be  a 
little  unusual  in  periarteritis  nodo.sa.  In  fa\()i'  of  periai'teiitis  nodo.sa  are  the 
facts  that  he  has  generalized  joint  pains,  hcpatosplenomegaly,  cutaneous  lesions 
that  were  necrotic,  peripheral  gangrene  which  can  occur  antl  usually  does 
terminally,  and  elevated  globulins.  However,  he  did  have  pulmonary  findings. 
Pulmonary  findings  in  periarteritis  are  those  of  eosinophilia  pneumonia  or 
episodes  of  asthma  with  iidiltrations  in  both  lungs  such  as  Loffler's  pneumonia. 
I  would  be  surprised  if  the  lung  lesions  did  show  eosinophilic  pneumonia.  It 
looks  more  like  bullous  emphysema.  On  x-ray  we  must  consider  other  diagnoses. 

There  are  diffuse  conditions  such  as  amyloidosis  that  can  cau.se  peripheral 
neuropathy,  but  this  is  exceedingly  lare.  In  favor  of  amyloidosis  would  be  the 
neuropathy  and  skin  lesions  while  against  it  would  be  the  normal  Congo  red 
excretion,  lack  of  significant  caixliac  iailui'e  oi-  cardiac  symptoms,  lack  of  marked 
renal  findings  and  allnmiinuria  and  the  fad  that  Vwcv  biopsy  was  noi'mal.  Finally, 
.several  othei'  diagnoses  are  less  likely  but  should  be  mentioned  for  the  sake  of 
completeness.  While  lie  did  not  have  any  adenopathy,  he  had  the  lesions  on  the 
leg  which  were  iiradiated.  They  could  ha\e  Ijeen  the  result  of  some  lymphoma 
and  he  could  have  had  some  lympliomatous  process  at  the  base  of  the  lungs 
because  he  had  a  bullous  emphy.senia  with  some  infiltratixe  oi-  librotic  process. 
I  do  not  think  it  is  likely.  Another  possibility  is  metastatic  bronchogenic  car- 
cinoma with  peripheral  neuropathy.  Although  he  had  hemoptysis  for  ten  years, 
there  was  no  change  in  the  chest  x-rays  according  to  the  protocol.  Von  Wegener's 
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syndrome  usually  has  cartila'iinous  lesions  in  tlie  uppei'  resjMratoiy  tract  and 
has  nioi'c  niai-keil  icnal  ahnoi'nialil ies.  In  the  ahsence  of  caii  ihi,u:iii(>us  lesions 
and  se\"ei-e  renal  imoh  enient ,  I  would  doubt  that  the  process  was  \'()n  Wegener's 
syndrome. 

I  think  it  is  \-ery  vuilikely  that  this  was  histiocytosis,  considering  the  man's 
age  and  the  fact  that  the  clinical  picture  is  not  exjjlained.  This  syndrome  usually 
produces  a  diffuse  mottled  appearance  in  the  ch(>st  x-ray  causing  an  alveole- 
capillary  block  and  not  obstructive  emphysema. 

This  man  had  skin  lesions  described  as  reddish-bi-own.  Kaposi's  sarcoma  can 
cause  this  type  of  invol-\-ement.  Indeed,  in  the  case  repoi'ted  from  this  hospital, 
there  was  in\-asion  of  the  hilar  areas  l)y  inflammatory  neoi)lastic  tissue.  In 
favor  of  Kaposi's  sarcoma  would  be  the  fact  tliat  it  occurs  in  males  more  com- 
monly from  60  to  70  yeais  of  age  and  he  did  recei\-e  radiotherapy  which  is 
given  for  this  condition  and  there  are  reddish  })rown  platiues  which  are  described 
and  it  can  cause  lung  lesions.  However,  against  this  is  the  fact  that  Kaposi's 
sarcoma  is  never  necrotic  and  these  lesions  were  described  as  necrotic  two  years 
eaiiiei'.  Kaposi's  sarcoma  is  accompanied  by  edema  and  the  patient  did  not  have 
edema.  Finally,  Kaposi's  sarcoma  rai'ely  causes  gangrene. 

I  think  I  am  left  with  two  l)asic  considerations.  If  we  search  for  a  single  diagno- 
sis, we  would  ha^•e  to  think  of  periarteritis  to  explain  his  neuropathy  and  arthritis, 
chronic  asthmatic  condition  from  previous  years,  associated  with  bullous 
emphysema,  and  diabetes  mellitus. 

If  we  ai'e  thinking  of  a  multiple  diagnosis,  we  have  to  take  diabetic  neuropathy 
with  peiii)]ieral  vascular  disease,  gangrene,  peripheral  neuropathy,  bullous 
emphysema,  and  I'lieumatoid  arthritis.  As  far  as  the  skin  lesions  are  concerned, 
we  would  ha\"e  to  atti'ibute  tlieni  to  dial)etic  necrosis. 

Of  the  two,  while  1  would  like  to  lean  toward  periarteritis  because  it  would 
explain  his  hypei'globulinemia  and  joint  pain,  the  involvement  of  all  four  ex- 
tremities forces  me  away.  It  is  ,so  unusual  that  I  think  1  have  to  think  of  a  more 
diffuse  toxic  metabolic  piocess  such  as  diabetic  neiu'opathy  or  one  of  the  unusual 
neuropatliies  seen  in  toxic  metabolic  disorders  such  as  poisonings  or  some  cryptic 
malignancy. 

Dr.  Mdiiimvr  Hailcr*:  I  should  make  the  other  diagnosis,  so  one  of  us  will  be 
correct.  I  will  say  periai't erit is  nodosa. 

Dr.  Aliwandcr  B.  (iulmdnf:  I  think  I  would  agree  with  one  of  the  Drs.  Rader. 
I  do  not  know  (juite  which  one.  The  story  does  strongly  suggest  diabet  ic  neurop- 
athy to  me  because  of  the  synnnetry  and  the  general  coui'se  of  e\-ents.  The 
thing  that  is  not  explained  so  far  is  the  veiy  marked  weight  loss  l)ecause  every- 
thing that  has  been  desci-ibed  would  hardly  account  foi'  this  course.  I  think  we 
must  be  prepai-ed  to  ha\'e  some  lesion  in  addition  to  those  already  presented  and 
I  have  been  wondering  what  that  would  l)e.  I  suppose  it  can  be  narrowed  down 
ro  either  a  generalized  infection,  of  which  tubei'culosis  should  be  considered 
very  seriously,  or  a  neoplasm  tucked  away  somewhere  in  the  chest  that  was  not 
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recognized  in  the  x-ray.  Di'-  Poppei'  would  he  tei'rit)ly  disuppoiiited  if  iiothino; 
was  said  about  the  liver  in  this  case  because  I  cannot  concei\c  ot'  a  case  l)cinj>; 
selected  for  clinical  pathological  confei'eiice  without  some  hepatic  a l)nornialit y. 
In  any  diabetic,  although  much  has  l)eeii  written  about  the  hepatic  changes, 
the  fact  is  that  very  little  is  found.  I  am  sure  if  we  will  look  carefully,  we  will 
find  something  more  than  fatty  degenei-ation.  The  li\-ei'  was  enlai'ged  and  it 
was  also  tender,  which  is  not  common.  I  wonder  whethci-  it  was  not  the  site  of 
some  infectious  in\-olvement — particularly  tul>erculosis  or  a  neoplasm. 

Dr.  Jlnns  Popper*:  We  turn  now  to  the  pathological  findings.  Before  we  show 
the  autopsy  findings,  we  have  a  challenge  fi-om  Dr.  (iutman.  The  lixcr  biopsy 
specimen  as  the  report  read  failed  to  re\-cal  any  significant  changes.  Pei-fectly 
normal  liver  structure  was  seen. 

Dr.  Bader  asked  the  (luestion  as  to  the  biopsy  findings  of  the  skin.  In  the 
skin  a  somewhat  thickened  \cssel  showed  slight  intima  pi-olifei'ation  but  nothing 
which  would  have  caused  the  one  icjjoi-ting  the  specimen  to  consider  jjeiiarteritis 
nodosa. 

We  now  turn  to  the  autop.sy  hndings.  The  cause  of  d(nith  in  this  instance 
probably  was  pericarditis,  associated  with  bilateial  empyema,  moie  on  the  left 
side.  The  purulent  material  contained  a  variety  of  l}acleria  in  the  pericardial 
and  l)oth  pleural  cix  itics  such  as  B.  coli  and  streptococci.  The  heart  itself  weighed 
420  Cim.  It  wa-  enlarged  and,  as  Dr.  Badei-  told  us  it  would  be,  particularly 
the  right  heail.  There  was  considei'able  dilatation  of  the  right  ati-ium  and  right 
ventricle  with  flattening  of  the  inxncardiiini  and  widening  of  the  bicuspid  \-al\'e. 
In  the  right  atrial  appendage  a  thrombus  was  hnnid  lodged  in  the  somewhat 
dilated  atrium.  We  recoginzed  xmie  dilatation  on  the  left  side  Init  less  than  on 
the  I'ight  with  no  vah  iilar  change.-.  .V  considerable  amount  of  myofibrosis  ob- 
viously related  to  coronary  sclerosis  was  present.  We  also  found  rather  recent 
myomalacia  which  iigain  was  a  reflection  of  the  coronary  sclerosis  which  this 
patient  had.  There  w.i-  ;i  somewhat  distm-bing  h'ature  in  that  myocarditi-  was 
noted  in  area>  of  pertectly  well  preser\-e(l  myocardial  fibers,  and  ihereloi-e  it 
was  not  a  result  of  myofibrosis  or  myomalacia.  We  looked  for  eosinophilic  cells 
and  we  could  not  demonstrate  them.  It  was  an  interstitial  myocarditis  of  a 
nonspecific  nature.  This  could  have  a  \  ariety  of  cau.scs.  One  of  them  could  be 
mineral  imbalance  with  changes  in  .seium  [potassium.  Others  could  be  anoxic 
changes  oi-  som(>  kind  of  hyperallergic  reaction. 

With  this  finding  as  backgroiuid,  we  turned  now  to  the  inspection  of  the  li\'er. 
I  have  already  said  that  the  biopsy  specimen  failed  to  rex'eal  any  significant 
changes.  There  were  some  changes  found  in  the  autopsy  specimen.  The  liver 
was  not  significantly  enlarged.  It  weighed  1400  (im.  The  increased  size  on  clinical 
examination  was  probably  a  reflection  of  a  low  diaphragm,  in  \'iew  of  the  em- 
physema, as  well  as  the  empyema.  The  normal  ai-chitecture  was  distinctly 
exaggerated  as  in  passive  congestion.  On  microscopic  examination,  central 
necrosis  was  seen.  These  hepatic  changes  prol)ably  were  the  I'esult  of  heart 
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failui'c  which  we  would  have  expected  from  the  appearance  of  the  heart  itself. 
Tliei'e  was  iiothiiiji  specific  in  the  li\-er  except  foi-  the  presence  of  so-called 
glycogen  luiclei  in  the  ])eripheral  zone  of  the  lohule.  These  nuclei  lia\-e  no  distinct 
diagnostic  (|Ualificat ions  except  that  they  appeal'  fai'  more  fre(iuently  in  diai)etes 
and  with  the  inci'eased  blood  sugai'  cur\-(>  we  would  like  to  ass()ciat(>  them  with 
the  presence  of  diahetes. 

The  i)i()state  was  distinctly  enlarged,  pointing  to  benign  hypertrophic  changes 
which  failed  to  i3i'oduce  any  obstruction. 

The  kidneys  presented  somewhat  of  a  disappointment.  They  had  a  fairly 
smooth  surface  and  were  somewhat  enlarged  as  found  in  pei'sons  of  this  age 
grou]).  On  microscopic  examination  tliei'e  was  a  slight  degi'ee  of  arterial  sclerosis 
with  nonspecific  thickening  of  the  small(M'  artei-ies  of  the  kidneys  without  in- 
voh'ement  of  the  ailerioles  oi-  the  glomeruli  in  keeping  with  the  noi'mal  blood 
pres.-;ui-e  ( I'"ig.  2).  Needless  to  say,  no  e\'idence  of  diabetic  sclei-osis  was  present. 

Wr  hax'e  ])i-es:'nle(l  a  nonspecific  group  of  changes  so  fai':  slight  I'ight-sided 
cai'diac  hypertrophy,  artei-iosclei'ot ic  heart  di.^easc^  with  ])assi\'e  congestion, 
and  the  cause  of  death,  terniinal  pei-icarditis.  We  hiwv  to  search  foi-  the  und(>r- 
lying  changes.  The  testes  were  at  i-o])hic  but  in  add  it  ion  the  artei'ies  were  distinctly 
thickenecf  and  tlieii-  lumens  were  naii'owed.  "i"h(>re  was  obstruction  of  the  lumen 
in  some  areas  comi)lic;ited  by  the  pi'cscnce  of  a  few  inflammatory  cells.  This  was 
a  diffuse  chronic  fibrotic  diseas;'  of  ai'tei'ies  which  was  entii'cly  nonspecific  in  the 
testes.  \\'e  tui-ned  to  the  gasti-ointest inal  ti'act  and  wei'e  impre.^.sed  by  a  very 
conspicuous  dilatation  of  the  esophagus  with  thickening  of  the  muscle  in  the 
esophagus  near  the  cardia.   We  assumed   that   probably  a  mild  degree  of 


Fid.  2.  Section  of  kidtiey  show- 
iiifi  .siiglit  scioro.sis  of  u  renal 
arteriole  (arrow)  (H  &  E). 
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cardiospasm  must  have  existcnl  in  the  patient  and  mici-oscopically  the  efi'eet 
un  llie  ('sn]:)hamis  was  seen  to  jirohahly  he  the  resull  of  spastic  chan^'cs  which 
may  not  liaxc  been  si<2;nificanl  in  I  he  entire  picture  of  tlie  patient.  As  we  looketl 
al  the  outer  lax'cis  of  tlic  csoplia,t;us,  we  a,i;ain  wci'e  impressed  hy  artei'ial  chanji-es. 
The  ai'terial  chantf(  s  wd'e  moi'e  s])ecilic  in  tlie  testes  in  tliat  in  tlie  esophagus 
the  intiina  was  \-eiy  thickened,  llie  nuiscle  layer  apparently  was  iKit  always 
in\-ol\-e(h  The  ner\'es  wei'c  hiirly  noi'inal  in  aijpeai'ance.  We  found  not  only 
intimal  thickening  wliich  possibly  could  ha\-e  heen  associated  with  ai-tei'iosclerotie 
chau(!;es  but  also  we  h)und  something  which  is  ne\'er  seen  in  simple  artei-iosclci-o- 
sis,  namely,  disruption  of  tlie  elastic  layei-.  This  fragmentation  of  the  elastica  was 
the  i-enman1  of  an  artei'ial  disease.  This  was  an  old  healed  or  scai'i'ed  ai'tei'ial 
diseas;'  in  which  sometimes  necrosis  or  othei'  sexcre  alteration  of  the  muscular 
layer  of  the  artei'ies  had  now  been  i-eplaced  by  a  scai'.  Since  the  elastica  ne\-er 
i-egenerates,  the  (leh>ct  of  the  elastica  is  permanent. 

Since  we  wei'e  alei'tcd  to  the  presence  of  fibrotic  artei'ial  disease,  wc  looked  at 
the  stomach  and  h)und  in  the  subnuicosa.  scari'ing  arteiial  lesions.  Nothing  of 
this  nature  was  h)und  in  the  li\'er,  the  kidneys  or  the  heart  muscle.  In  the  cecum 
a  fairly  extensive  area  of  ii(>crosis  of  tlie  mucosa  was  seen.  The  nuicosa  was 
interrupted  and  the  submucosa  was  exposed  and  scaricd.  lliis  was  lli(>  icsult  of 
acti\'e  arteritis.  However,  this  acute  arteritis  could  haw"  been  on  the  basis  of  an 
ulcer  and  we  have  to  be  cautious  in  assuming  this  to  be  tlie  cause  oi-  the  result 
of  the  ulcer.  In  this  instance,  the  acute  ami  inflammatory  changes  with  thrombo- 
sis probablj'  wei'c  the  I'csult  of  the  ulcer.  In  otiiei-  ai'eas  on  the  base  of  this  ulcer, 
we  saw  chronic  obstruction  with  alteration  of  \\w  media  and  beginning  recaiializa- 
tioii.  This  was  chronic  arlei'itis  and  periartei'itis  in  the  intestinal  ti'act.  We 
raised  the  ([uestion  of  pei'iart eiit is,  peculiai'  as  it  was,  because  of  its  dist  I'ibut ion 
and  because  of  the  tremendous  scai'ring,  indicating  a  long  duration  of  the 
arteritic  changes.  We  found  them  in  the  classical  areas,  the  testes,  the  gastro- 
intestinal tract  and  in  the  gallbladder,  hut  nowhere  did  we  not(>  acute  periai'teritis. 
The  i^ancicas  was  of  intei-est  in  \  iew  of  diabetes.  Microscopic  examination  of 
the  pancreas  hiiled  to  re\  eal  any  significant  changes  except  hir  artei'ial  in\-olve- 
meiit  (Kig.  .3).  Whether  diabetes  was  the  result  of  a  chronic  arteritis  of  the 
pancreas  is  a  challenging  thought,  which  cannot  be  j)ro\-en  at  this  time. 

In  the  adrenals,  circumscril)ed  areas  of  necrosis  were  noted.  The  adrenal  is 
one  of  the  sites  of  pi(>dilection  of  acute  arteritis.  Ilei'c  was  one  of  the  few  areas 
whei'e  acute  libi'inoid  neci-osis  still  was  pi-esenf  with  obstruction  of  lunuMis 
occasionally  and  periartei'ial  I'emnants  of  inflammatoiy  exudate. 

We  now  turned  to  the  skin  lesions.  The  extremities  had  large  ulcei-atixc  areas 
with  dry  gangrene.  An  aica  of  skin  near  the  lUM'idsis  ([uite  distinctly  showed 
severe  arterial  changes.  However,  there  was  recanalizat ion  of  the  \-essels  and 
there  was  chronic  arteritis  with  no  eosinophilic  changes.  That  was  probably 
one  of  the  most  active  areas  of  cell  infiltration  with  actixc  fibrosis.  The  vess(>ls 
near  the  gangrene  were  clearly  obsti  ucted  by  old  necrosis  which  had  none  of 
the  earmarks  of  an  arteriosclerotic  process  but  more  the  signs  of  an  aileritic 
process  inflanimatoi'y  in  natui-e. 

This  brought  us  to  the  skeletal  muscle  system.  In  the  skeletal  muscle,  we 
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Fig.  3  Fig.  4 

Fic.  :>.  Scrtiiiii  (it  ))aiicroas  with  chronic  fihrosiiiK  arteritis  in  a  hirger  artery  (H   c^-  l]). 

Fig.  4.  .Vcutc  aitcritis  with  niiniina!  inflammation  in  skeletal  muscle  with  oi)fstruction 
of  lumen  (ai  i  owi  (H  ^-  l-',  i . 

saw  arteritic  changes  of  various  ages  such  as  obstructed  vessels  with  only  very 
little  acute  iiiflammatofv  changes  (l'"ig.  4)  and  acute  subsiding  inflammatory 
changes  with  t'ragmentiitioii  of  the  elastic  layrf.  'riicfe  was  also  aneurysm  forma- 
tion, as  expected  tifter  interruption  of  the  elastic  layer  by  periarteritis  nodosa. 
Even  more  imi)ortaii1  for  clinical  correhit  ion,  sections  through  the  peripheral 
nerves  showed  (|uite  cletirly  arteritis  accounting  for  the  neiu'ologic  changes. 

I  h;i\'e  warned  Dr.  Hader  before  that  we  mifortunately  would  be  unable  to 
show  any  linding.-  from  the  l)r;iin  because  brain  examination  was  not  permitted. 
However,  sections  of  the  lumbtir  >piiial  cord  showed  no  significant  (lemv(>liniza- 
tion.  The  most  important  iinding  was  that  the  interior  spinal  artery  showed  an 
old  periarteritic  process. 

There  was  no  relation  to  any  hyperallergic  process.  It  was  not  angiitis.  It 
imolved  the  Itirger  arteries  and  was  chronic  and  healing.  Actually,  despite  the 
large  number  of  sections,  we  were  completely  at  a  loss  to  show  anywhere  the 
characteristic  segmental  arteritis  which  we  consider  typical  of  periarteritis 
nodosa.  In  lieu  of  a  better  explanation  for  the  time  being,  we  had  to  call  this 
periarteritis  nodosa  with  diffuse  systemic  invohcment  and  could  explain  very 
nicely  the  clinical  ])icture,  excei)t  for  the  lung. 

In  the  sple(>n  whicli  is  suppo.sed  to  be  enlarged  in  periarteritis,  we  did  not 
find  any  arterial  changes  in  the  splenic  arteries.  There  was  severe  congestion 
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aiul  s('\('i'('  rcl iculociidol hclial  liypcrplasia  associattnl  with  the  presence  of  a 
large  amount  of  vacuolated  material.  This  was  chronic  splenitis  with  reticu- 
loendothelial hyperplasia  associated  with  se\ere  fatty  fihrocytosis.  We  did  not 
lind  siii'iiificant  chanties  in  the  hone  marrow  which  would  he  related  to  this 
peculiar  fat  storage  in  the  s|)leen.  The  lymph  nodes  were  not  changed.  Howex'er, 
the  lymph  nodes  of  the  lung  .showed  a  ^'ery  peculiar  alteration.  Tlie  architecture 
and  principal  features  were  preserved  hut  large  vacuoles  had  granulomatous 
tissue  arotnid  them  (Fig.  5).  On  fm-ther  inspection  ((uite  clearly  giant  cells  were 
seen  (le\-eloped  around  these  \acuoles.  We  suspected  hefore  that  we  were  dealing 
with  some  peculiar  fat  storage  pi'ohlem  and  sudanophilic  material  was  present 
in  the  lymph  nodes  with  I'eaction  around  it. 

That  hiings  us  to  the  lung  where  w'e  must  connect  the  changes  which  have 
been  picscnted  .so  far  with  what  on  x-ray  gave  a  ratiier  peculiar  picture.  We 
have  already  leained  that  proi)a})ly  a  pulmonary  lesion  with  pericarditis  was 
the  cause  of  death.  The  ternhnal  cause  of  death  in  a  debilitated  patient  may  not 
even  he  a.s.sociated  with  the  significant  clinical  manifestations.  In  the  left  lung 
we  saw  a  large  number  of  ca\'ities  and  one  in  the  right  upper  lobe  (I'ig.  (ii.  They 
were  not  emphy.sematous  cavities  but  were  filled  with  an  oily  mateiial  and  weie 
surrounded  l)y  many  little  giamilomas  scattered  throughout  the  lung  with  only  a 
sHght  amount  of  pulmonary  sclerosis.  The  cavities  had  a  fairly  smooth  wall. 


Fig.  5  Fio.  6 

FiCi.  5.  Section  of  hihir  iyin|)h  node  with  normal  architecture  hut  coulaiiiiiiK  miiiKM-oiis 
vacuoles  (H  &  Ej. 

Fig.  6.  Clross  apjjeuranco  of  right  lung  with  cavity  in  upper  lobe  (o|)en  arrow)  and  eiu- 
bohis  in  artery  to  lower  lobe  (solid  arrow  ). 
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They  wiM'c  darkly  pij^nKMitcd  ;uk1  liad  ridfi'(>s  extending-  into  thcni.  Around  (hem 
sonic  j;i'anular  inflannnatory  lesions  \v(>r('  found  and  sonic  small  f;i-anuloniatous 
foci.  The  smooth  wall  failed  to  he  lined  hy  any  ejiit helium.  There  was  a  sclerosing 
pi<imcnte<l  gramiloiiiatous  tissue  with  \acuolization.  Old  cax  ities  were  appai'cntly 
scarred,  tihroscd  and  liealed.  'I'licy  wei'e  not  the  smooth  iiealin^-  ca\  ity  of  tulier- 
culosis.  We  failed  to  .see  any  t  uhei'culosis  jiroccss.  The  ca\  ities  wei'c  1  )ronchiectatic 
and  were  jxirtially  still  connected  with  the  hronchi  which  showed  old  inflam- 
matory changes.  Som(>  nodules  wei'c  seen  wiiicli  wei'c  areas  of  induration  h)rmed 
1)V  fihrotic  granulomatous  lesions.  The  scl(>rosing  gi-anuloinatous  lesions  ap- 
parently occasionally  underwent  cential  breakdown.  ( )n  section  an  oily  material 
oozed  out  raising  the  (|Uestioii  of  lipid  pneumonia.  Micro.scopic  study  showed 
us  that  a|)pai-ent  1>-  all  these  ca\'ities  were  lined  witii  fat,  leading  to  the  foreign 
body  granulation  tissue  around  them.  We  had  a  typical  chronic  lipid  piu  unionia 
of  long  standing  with  lipopliages.  Tliei'c  was  ant lii-acot ic  gi'anulation  tissue 
ai-()und  this  fat  which  was  slowly  being  organized  ( i'  ig.  7).  W(>  lunc  to  assume 
that  this  li])id  pneumonia  led  to  the  chronic  fibi'otic  changes  witli  altei'ation  of 
the  elastica.  The  elaslica  was  (hsruptcd  near  the  fat  and  showed  {leculiar  changes, 
'iliis  was  also  associated  with  new  formation  of  libers,  ("an  we  relate  this  in 
any  way  to  the  changes  of  the  \('.ss.'ls?  'Ilie  lung  showed  in  many  areas  subacute 
or  chronic  jineuinonia  and  with  n  any  lipopliages.  'IMie  x'cssels  wei'c  dislinctly 
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P^IG.  7.  Vacuoles  in  ixilmoiiary  tissue  suri'otiiuled  l)y  fibrosis  and  ant liraci)!  u'  (•ells  (H  &  I']) 
Fk;.  S.  Chronic  pulmonary  arteritis  with  narrow  lumen  (arrow  )  (H  iV  K). 
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enlarged.  I'poii  microscopic  examination  we  found  the  same  changes  which  we 
ah'eady  demonst  I'at ed  in  other  vessels  (  Vi<^.  8).  In  typical  periart(M'it  is  nodosa, 
I  he  lun<i;  is  usually  not  in\-ol\-ed.  We  saw  here  elastica  destruction  and  (Hsturh- 
ances  wliich  i-(>sulte(l  in  ihe  same  chanii(  s  of  a  chronic  arteritis  in  the  lunj2;s  which 
we  had  shown  in  the  other  ()i'u:ans.  When  we  did  fal  slain>,  we  found  fat  around 
I  lie  \'(>ss('!s  in  the  smaller  \'essels;  som(>  fat  also  was  in  the  ai'leries, 

11  remains  foi-  us  to  try  to  correlate  the  findings  which  we  ha\-e  presented. 
W'e  felt  that  we  wei'e  dealing  with  a  clu'onic  li])i(l  i)neumonia,  nu  st  proi)al)ly 
fi'om  mineral  oil.  Why  should  this  patient  who  had  this  lesion  foi'  ten  years  liax'e 
a  lii)i(l  pneumonia?  We  know  that  lipid  pneumonia  i-esults  fi-om  eilhei'  dehilita- 
<ion  oi'  it  may  result  from  medication  with  mineral  oil  in  the  form  of  sprays  (1  4). 
now(>ver,  this  patient  must  have  had  carchospasm  and  I  wondei'  whetliei-  this 
may  not  ha\'e  heen  I'csponsihle  for  the  lipid  pneumonia.  44ie  chronic 
lipid  pneumonia  pi'oduced  x-ray  finchngs,  a  producti\e  cough,  wheezing  and 
emphy.scma.  We  saw  lympli  node  reaction  and  splenic  i-(>t iculoendothelial  hy- 
perjilasia,  suspect ing  this  material  foimd  its  way  to  the.sc  sites  (2).  In  adchlion 
a  chronic,  I'ecui'i-eiit  p(  riai'lei'itis  was  present.  We  suggest  that  th(>  li])id  material 
ma\'  ha\'e  heen  the  ii-ritaiit  producing  the  sumewliat  unusual  artei-itic  changes 
(1,2). 

Vou  may  ask  if  it  is  known  that  lipid  pneumonia  produces  generalized  arteritic 
changes.  We  looked  in  the  literature  and  found  one  fully  (  stahlished  case  in 
which  there  was  in\"ol\-cment  of  the  kidney,  the  spleen,  the  adi'eiials  and  the 
o\'ai'ies  with  acute  se\'ere  periarteritis  in  the  pi'csence  of  lijnd  pneunonia  (5). 
We  indeed  l)elie\-e  that  the  pulmonary  arteritis  without  any  (luestion  was  the 
result  of  the  lipid  pneumj)nia  (l-o).  The  periarteritis  pi'oduced  clinical  .symptoms 
with  right  sided  cardiac  hypertrophy  and  inxdhcd  the  esophagus,  stomach, 
testes,  gallbladder,  adrenals  and  cecum.  The  ))ancreatic  condition  pi-oduced 
diabetes  whicli  was  reflected  in  the  glycogen  nuclei  in  the  li\-er  cells.  The  diabetes 
may  ha\'e  aggra\ated  the  arterial  changes  but  did  not  ])i-oduce  ])ei'iartei-it is 
nodosa.  The  nuiscle  involvement  could  be  related  to  the  myositis;  the  peripheral 
nerves  and  spinal  cord  in\'olvement  would  give  the  neurological  changes.  The 
terminal  e\-ents  wei'e  infection  of  the  lipid  pneumonia,  empyema,  pericai'ditis 
and  cardiac  manifestations. 

In  conclusion  then,  we  can  say  that  two  diseases  were  surely  present:  lipid 
pneumonia  which  as  such  contributed  only  to  the  tei-minal  infection,  plus  a 
peculiar  type  of  periarteritis.  We  submit  the  hypothesis  that  the  two  are  related. 

Final  Diaf/nosis:  Lipid  pxeumoxia.  Arteritis  ok  u  xos,  paxcije.vs,  (ja.stro- 
ixtestixal  tli.vct,  8kix  axd  muscles  (possihlv  secoxdaky  to  lipid  pxeu- 
moxia).   Diabetes  mellitus.   Gexeralized   arteriosclerosis.  Bil.vteral 

Pl'RULEXT  empyema  AXI)  PURULEXT  PERICARDITIS  (tERMIXAL). 
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BERNARD  S.  WOLF,  M.D. 
CASI';  XO.  114 

'i'liis  was  llic  (ii'st  admission  of  a  44  year  old  fcnuilc.  4'liiitccii  years  prior  to 
admission,  the  patient  had  an  episode'  ol'  se\-ere  iM'uiitus  followed  hy  ervth(>ma 
and  ihen  darkening;-  and  touj>;henin<;-  of  the  skin.  Shortly  thereaftei',  she  noted 
the  onset  of  IJaynand's  ])henomena  wiiich  ha\-e  persisted  althon<i;h  somewhat 
ahated  nntil  the  pi'esent  time.  She  then  hej^an  to  complain  of  dys|)ha^ia  which 
has  lieen  jirojiressixc.  ["oin'  years  ])rior  to  this  admission,  the  diajiiiosis  of  cardio- 
spasm was  made.  Tiie  i)atient  had  most  dillitailty  in  swallo\vini>;  \'eal  or  l)(>ef  and 
apparently  had  little  tronhle  with  fowl  oi'  (ish.  She  also  complained  of  occasional 
regurgitation.  I'hysical  examination  was  negati\-e  e.\cei)t  for  pigmentation  of  the 
skin  ot  the  ai-nis,  legs,  chest  and  abdomen,  and  thickening  of  the  skin  of  the  face, 
neck,  breast,  arms  and  legs.  4'he  tii)s  of  both  index  fingers  were  flattened  as  a 
result  (if  neci'osis  oi'  infection  pi-esnmably  associated  with  the  liaynaud'  sphe- 
nomena.  •'Hemoglobin  was  i:!.4  per  cent  (un.  White  blood  count  was  not  remai-k- 
able.  (iastric  analysis  showed  free  acidity  to  50  units  and  a  total  acidity  of  70 
units.  Bai'ium  swallow  (Fig.  1  )  showed  a  I'ing  or  web  with  a  maxinuun  diameter 
no  more  than  7.5  mm  located  about  5  cm  abo\'e  the  hiatus  of  the  diaphragm. 
There  was  no  delay  to  the  passage  of  fluid  bai'ium  through  the  esophagus  and 
into  the  stomach.  The  esophagus  was  not  dilated  ])roximal  to  the  ring.  Howexcr, 
an  opa(iue  pill  12.5  mm  in  diameter  did  not  pass  the  site  of  the  i-ing  despite  pro- 
longed obser\'ation.  The  elongated,  ratliei'  wide,  sac-like  xiscais  distal  to  the  I'ing 
showed  thick  folds  resembling  gastric  iiigae.  There  was  no  e\  idence  of  any  gross 
ulceration  or  inflammatory  change.  The  loentgen  diagnosis  was  made  of  a  "lower 
esophageal  ring"  of  non-chstensible  tyjx'  located  at  tlu'  eso])hagogast ric  epi- 
thelial junction  f  1 ,  2). 

Thoracotomy  was  j)eiformed  and  the  esophagus  was  exposed  down  to  the 
level  of  the  hiatus.  At  first  sight,  there  appeared  to  be  no  evid(>nce  of  a  hiatus 
hernia  or  of  a  stricture  in  the  esophagus.  Careful  palpation,  howe\-er,  rcNcaled 
a  circumferential  thickening  about  5  cm  above  the  diaphragm.  A  longitudinal 
incision  into  the  lumen  was  made  through  the  thickenetl  area.  It  was  then  e\  i- 
dent  that  there  was  a  rather  substantial  web  oi'  diaphragm  protruding  into  the 
lumen.  The  mucosa  proximal  to  the  w(4)  was  s(iuamous  epithelium  while  gastric 
rugae  began  immediately  distal  to  the  web.  Careful  exposure  of  the  viscus  distal 
to  the  web  disclosed  that  there  was  a  peritoneal  sac  which  did  not  extend  as 
high  as  the  level  of  the  wel)  but  stopped  about  an  inch  distal  to  the  web.  A  plas- 
tic procedure  on  the  esophagus  at  the  site  of  the  w<4)  was  done.  The  longitudinal 
incision  was  sutured  in  a  transverse  fashion  with  a  double  layer  of  sutures.  An 
attempt  to  })ei-foitn  a  standard  type  of  Allison  hiatal  hernia  repair  was  not  en- 
tirely successful  because  the  i)hrenico-esophageal  fascia  appeared  to  insert  at  a 
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point  below  the  mucosal  junction  of  the  stomach  and  esophagus.  Sutures  were 
therefore  passed  between  the  esophageal  suture  line  through  the  esophageal 
hiatus  into  the  diaphragmatic  portion  of  the  phrenicoesophageal  ligaments.  By 
tying  these  sutures,  the  esophagogastric  junction  and  hiatus  were  apposed. 

Biopsy  of  the  ring  demonstrated  that  the  junction  of  the  sciuamous  epithelium 
of  the  esophagus  and  the  cylindrical  epithelium  of  the  stomach  occurred  at  the 
level  of  the  ring.  The  muscularis  mucosa  particularly  on  the  esophageal  aspect  of 


Fi(i.  1  Fig.  2 


Case  114,  Fig.  1.  Barium  swallow  shows  no  delay  to  the  passage  of  barium  through 
the  esophagus  and  into  the  stomach.  About  5  cm  above  the  hiatus,  there  is  a  web, 
diaphragm  or  ring  (lower  arrow)  which  fails  to  distend  normally.  Thick  folds  suggesting 
rugae  are  seen  beyond  the  ring.  A  circular  compressed  barium  pill  (upper  arrow)  12.5 
mm  in  diameter  failed  to  pass  the  ring.  The  size  of  this  pill  corresponds  to  a  36  Fr 
esophagoscope.  The  diameter  of  the  lumen  at  the  site  of  the  ring  is  easily  calculated 
by  measuring  the  widths  of  the  ring  and  of  the  pill  on  the  film  and  setting  up  a  simple 
proportion  using  the  known  diameter  of  the  pill.  In  this  case,  the  residual  lumen  at  the 
level  of  the  ring  was  7.5  mm. 

Case  114.  Fig.  2.  Film  taken  several  months  after  plastic  procedure  shows  persistent 
narrowing  (upper  arrow)  which  now  appears  more  elongated.  An  opaque  pill  (lower 
arrow)  of  the  same  size  as  that  used  preoperatively  passed  this  area  promptly  and 
is  in  the  stomach.  The  film  suggests  that  a  small  hernia  may  remain  but  it  is  not  possible 
to  decide  this  since  the  level  of  the  hiatus  could  not  be  determined. 
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I  lie  I'iii";  was  1  liickciicd.  'lliciT  was  no  ("x-idciicc  of  iiiflaniniatory  of  sclcrodorma- 
loiis  change.  I'osI  -()])ci-at  i\-('ly,  llic  pal  icii1  lias  done  ([uitc  well  suhjcci  i\-('ly.  I'cjx'at 
hariuin  nical  cxaniiiial ion  (I'i^.  2)  al)ont  six  months  aftoi-  llic  operation  showed 
persist enl  iiai-i-owiii<ial  the  site  of  1  he])re\-ious!ydernonsti-ated  rinji;.  'llie  nari-owin<i- 
at  this  time,  liowe\-er,  was  not  weh-hke;  an  o!)a(|Ue  pill  ont'-half  inch  in  diam- 
eter traversed  this  area  promptly  and  without  any  difhciiUy.  A  skin  and  mus- 
cle biopsy  taken  at  the  time  of  thoracotomy  from  the  skin  of  the  chest  wall 
failed  to  show  any  abnormality. 

Final  Diagnosis:  Xox-nisTKXsiBLE  esoi'hacjocasthic  king. 

Af'KN'OWLEIXiMKXT 

This  case  is  presented  through  the  court (>sy  of  Dr.  John  H.  Garlock 
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CASE  NO.  11.) 

This  was  the  hrst  admission  to  this  hos|)i1a!  of  a  12  year  old  boy  wilii  liie 
chief  comi)lain1s  of  anemia  and  epigasti'ic  pain  of  fi\-e  \-ears  duration.  The  ])ain 
occui'red  mostly  at  night,  awakened  him  fi'om  slee])  and  was  i-(Mie\-ed  by  milk. 
i*'i\'e  yeai's  befoi'e  admission,  three  and  a  half  years  before  admission,  and  one 
and  a  half  yeai-s  befoi-e  admission,  the  child  had  been  hospitalized  elsewhere  for 
massive  hematemesis  and  melena.  'llie  diagnosis  on  each  occasion  wa^  that  of  a 
duodenal  ulcer.  It  was  subse(inenl ly  detei'mincd  that  the  child  often  x'omited 
food  shoi'tly  after  eating  and  that  he  had  lost  lo  pounds  in  the  pi-eceding  18 
months.  I'Aaniination  on  admission  showed  a  tliin,  poorly  de\-elo])ed,  jjale  boy 
appearing  chi-onically  HI.  Hemoglobin  wa^  (i.l  (bn  jx-r  cent.  Pre\ious  barium 
meal  examinations  had  jiresumably  shown  the  second  ])ai't  of  the  duodenum 
to  be  deformed.  Anothei'  barium  meal  was  done  before  subjecting  the  patient 
to  subtotal  gastrectomy.  This  showed  no  evidence  of  (luoden;d  deformity  or 
ulceration.  However,  in  the  esophagus  there  was  a  constant  strictuic  :)to4cm 
in  length  beginning  a  .short  distance  distal  to  the  thoi'acic  inlet  ( I'ig.  1).  The 
esophagus  pi'oximal  to  this  was  unusually  distensible,  llie  sti'ictui-e  measured 
about  o  mm  at  its  narrowest  jioint.  The  [proximal  poition  of  the  nari'owcd 
area  showed  a  somewhat  funnel-shaped  connnunicat ion  with  the  dilated 
esophagus  above.  The  esophagus  distal  to  the  stricture  was  diiiicult  to  dis- 
tend completely  but  appeared  to  lia\'e  a  tubular  configuration.  When  the 
patient  was  prone  and  pi'cssure  was  a]iplied  to  the  abdomen,  distal  to  the  tubu- 
lar .segment  was  a  typical  sliding  hernia  about  4  cm  long  with  widening  of  the 
hiatus  (Fig.  2).  There  was  no  marked  delay  to  the  pas.sage  of  a  fluid  barium  mix- 
ture through  the  esoy^hagus  into  the  stomach.  I  i  modf-rate  TrendelcMiburg  |)osi- 
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tioii,  hai-ium  flowed  tVccly  from  the  stomach  below  tlie  (liai)lii-agm  up  into  the 
hernial  sac  and  eso])lia,<iUs, 

15ecause  iil'  the  unexpecled  fin(lin}>;  of  a  stricture  of  the  eso])hafi;us,  furthei'  iii- 
(|uiiT  into  the  history  wa-  made.  At  about  the  aj2;e  of  four  yeai's,  the  paticait.  had 
been  rushed  to  a  hos])ilal  because  of  sudden  dysphaj>;ia.  'I'his  was  a  ti'ansi(Mit 


Fig.  1  Fic.  2 

Case  115.  Fig.  1.  Barium  swallow  shows  a  stricture  3  to  4  cm  in  length  beginning  a 
short  distance  below  the  thoracic  inlet.  The  esophagus  proximal  to  the  stricture  is  mark- 
edly dilated.  The  structure  or  viscus  distal  to  the  stricture  is  tubular  with  slight  irregularity 
of  its  contours.  Thick  folds  are  seen  traversing  a  wide  hiatus. 

Case  115,  Fig.  2.  Barium  swallow  with  patient  prone  and  pressure  applied  to  ab- 
domen shows  findings  similar  to  Fig.  1.  However,  this  maneuver  demonstrates  that  a 
moderate  sized  hiatal  hernia  of  globular  configuration  is  also  present.  In  other  words, 
the  "passageway"  above  the  diaphragm  shows  four  segments:  (a)  A  short  dilated  por- 
tion proximal  to;  (b)  an  elongated  stricture  which  is  above;  (c)  a  tubular  segment  which 
enters;  (d)  a  sliding  hiatal  hernia.  The  tubular  segment  distal  to  the  stricture  is  the  ab- 
normally lined  distal  esophagus.  The  strictured  region  is  the  result  of  a  peptic  esopha- 
gitis  which  extends  into  the  squamous-lined  proximal  esophagus.  The  original  nature 
of  the  epithelium  lining  the  most  severely  strictured  area  cannot  be  determined  since 
it  is  completely  denuded  epithelium. 
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Case  115,  Fig.  3.  Erect  film 
taken  four  years  prior  to  Figs.  1 
and  2  shows  the  strictured  seg- 
ment (between  arrows)  to  be 
essentially  the  same.  This  was  not 
recognized  at  that  time.  The  viscus 
distal  to  the  stricture  has  the 
usual  tubular  configuration  of 
esophagus.  A  sliding  hernia  is  not 
demonstrated,  presumably  be- 
cause the  position  of  the  patient 
was  not  favorable. 


episode  for  which  no  cause  was  found.  It  appeared  in  retrospect  that  this  child 
did  not  thrive  in  his  early  years  as  well  as  the  other  children  in  the  family  al- 
though this  story  was  rather  iiidcfinitc.  l'"ilnis  of  the  esopluif^us  taken  about  four 
years  prior  to  admission  were  suhsecjueiitly  submitted  and  showed  findings  essen- 
tially similar  to  those  found  in  the  current  examination  (big.  'A). 

The  impression  from  the  roentgen  examinations  of  the  esophagus  was  that 
this  boy  was  suffering  from  severe  esophagitis  associated  with  an  abnoiinally 
lined  esophagus,  that  is,  the  -so-called  Barrett  anomaly  in  which  a  considerable 
portion  of  the  distal  esophagus  is  lined  not  by  stjuamous  epithelium  but  l)y 
cylindrical  mucus-producing  epithelium.  This  condition  has  been  referred  to  as 
"gastric-lined  esophagus,"  "the  terotopic  gastric  epithelium  in  t  he  esophagus"  or 
"congentially  short  squamous  esoijliagus."  l^sopliagoscopy  re\-ealed  a  marked 
reflux  of  acid  gastric  juice  into  the  most  proximal  portion  of  the  esophagus.  \t 
22  cm  from  the  incisor  teeth,  ulceration  was  seen  to  extend  into  a  markedly 
stenotic  segment  which  could  l)e  ent(>red  only  after  careful  dilatation,  'i'here 
appeared  to  be  a  .segment  at  least  2  cm  in  length  with  diffuse  ulceration  of  the 
mucosa.  Beyond  the  stenosis,  reddish  uninfiamed  nnicosa  was  seen.  Biopsies 
were  taken  from  the  proximal  margin  of  tlie  stenosis,  fi'om  within  the  stenotic 
segment,  and  also  beyond  the  site  of  stenosis.  The  biojjsy  from  beyond  the  ste- 
nosis .showed  fragments  of  uninfiamed  gastric  mucosa  without  chief  or  parietal 
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cells  and  the  jil;ni(hilar  epithelium  seemed  to  be  exclusi\-ely  mucus  producing. 
Biopsy  tVoiu  the  .-U'lKitic  segment  showed  ulceration  suggeslix'e  of  the  1):m!  of  a 
peptic  ulcer.  Hii)p>y  innnediately  ])roximal  to  the  stenotic  s.^gment  showed 
eso])hageal  nuicosa  witli  severe  chronic  inflammation.  It  was  clear  that  a.  pc^ptic 
inflanunatory  change  extended  into  s([Uamous  e])il  lieHum  proximal  to  the  stenotic 
segment  t)ut,  since  no  e])ithelium  was  seen  within  the  area  of  maxinnun  stenosis, 
it  c<mld  not  he  determined  whethei-  the  ulceration  at  this  site  had  oc(au'e(.l  in 
s(|Uamous  epitheliinn  oi-  in  cylindrical  e])it h(>lium.  Tlie  esophagus  distal  to  the 
site  of  stenosis  was  lined  hy  cylindrical  epithelium  typical  of  the  Barrett  anomaly. 

The  child's  swallowing  ability  impro\-ed  after  esophagoscopy.  He  was  given 
•several  transfusions  and  begim  on  a  regime  of  eso])hageal  dilatation. 

Thv  i-oenlgen  lindings  in  this  patient  are  typical  of  the  Hari'ett  anomaly  with 
associated  pe])tic  cso])hagit is.  .Most  patients  with  this  condition  do  not  di'X'elop 
sym]>toms  until  the  age  of  )()  oi-  more  despite  the  fact  that  the  ba-^ic  delect  is 
congemtal.  This  ha>  b(>en  attributed  to  the  slow  dex'elopment  of  a  sliding  hei'uia 
with  i-esultant  i-ellux  of  acid  gastric  juice  into  lh(>  abnormally  and  normally-  lined 
esophagus.  Both  portions  of  tiie  esophagus  are  susceptible  to  ]);'ptic  digestion. 
Di.-cicte  penetiating  pejjtic  ulceration  is  likely  to  de\-elop  in  the  abnormally 
lined  poi  tion  while  diffuse  more  superficial  inflammation  occurs  in  the  squamous- 
lined  ])oilion. 

Final  Diagnosis:  C'oxgexitally  short  squamous  esophagus  ("Barrett 
anomaly")  with  peptic  esophagitis. 

a  c  k  n  ( l  e i )  gm  e  nt 

This  case  is  presented  through  the  coiu'tesy  of  ])r.  Alexander  Richman  and 
Dr.  Max  L.  Som. 

CASK  \().  IKi 

A  thirteen  year  old  white  female  child  was  admitted  for  the  fifth  time  with  the 
chief  complaints  of  nausea,  vomiting  and  abdominal  pain,  .\bout  thi'ce  and  a 
half  years  piioi'  to  this  admission,  the  family  of  this  child  suffered  financial  I'e- 
verscN  and  was  forced  to  mow  elsewhere.  ( )n  the  first  day  of  school  in  this  new 
city,  the  i)atienl  complained  of  diffu.se  abdominal  cramps  followed  by  nausea 
and  \-oiniting.  She  conlinued  to  \-omit  re]M'a1edly,  was  hos])it alized,  and  treated 
with  int  i-a\'eiious  fluids.  At  that  time,  she  suffered  man>-  reiaii'i-ences  of  tli(>se 
e])isodev  lasting  b")  lo  20  iuinutes,  coming  usually  just  befoi-e  going  to  school  or 
after  I'cturning  from  .school.  Occasionally,  an  episode  would  awaken  her  from 
sleep.  Ther(>  was  no  i-elationshi])  between  thes<>  at  tacks  and  meals.  They  occurred 
both  befoi'c  and  aft(>r  eating  although  occasionally  food  would  precipitate  an 
attack,  'idle  patient  distinguished  the  cramps  as.sociated  with  tiiese  attacks  from 
pain  exi)ei-ienced  fi-e(|uently  in  the  epigastric  region  which  was  relieved  by  eat- 
ing. She  mi.ssed  many  days  in  school  because  of  these  episodes.  The  patient  was 
hospitalized  ,se\-eral  times,  h)r  intra\-enous  tliei-apy.  Two  bai'iinn  meal  exam- 
inations were  said  to  ha\'e  been  negati\'e.  Ab'dica!  and  psychiatric  consultations 
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were  of  no  assistance.  The  patient  lost  25  pounds  within  a  period  of  about  a  year. 
After  returning  to  this  area,  the  fr('(|ueiicv  of  Ihe  patient's  attacks  dccicased. 

The  child  was  originally  admitted  for  (iia<;'n()s1  ic  in\-es1  i^at ion  two  and  a  half 
years  prior  to  the  current  admi.ssion.  l  >xaniinat  ion  showed  a  thin,  well  developed, 
intelligent  and  friendly  girl.  Th(>re  were  no  posit  pliysical  findings.  1  lenioglohin 
was  11.;^  Gm  per  cent;  \vd  blood  count  4  million  pei-  cu  mm.  The  stool  was 
4+  guaiac  on  one  occasion  but  negatixc  on  ,se\eral  subsecuKMit  examinations. 
Barium  meal  examination,  s(>rial  observations  of  the  small  bowel,  barium  enema 
examination,  oral  cholecystography  and  int  raxciious  pyelography  were  re- 
ported as  being  within  normal  limits.  Xo  jxisitixc  laboia1oi>'  findings  were 
obtained.  The  patient  was  discharged  with  the  diagnosis  of  anoi'cxia  nervosa. 
The  subsequent  adnussions  wei'e  reciuired  l)ecause  of  episodes  of  abdominal 
pain  and  vomiting.  On  one  of  these  occasions,  which  begnn  with  eating  a  frank- 
furter, the  frankfurter  was  foinid  in  the  \-omitus  four  days  aftei'  ingestion. 
Repeat  barium  meal  examinations  during  these  admissions  were  now  reported 
as  showing  an  irritalile  duodenal  bulb  and,  on  one  occasion,  tl-.e  |)resence  of  a 
crater  in  the  duodenal  lailb  was  suspected,  '['he  proximal  half  of  the  descending 


Case  116,  Fig.  1.  Barium  meal  shows  an  arcuate  sharply  outlined  indentation  (arrow) 
along  the  distal  portion  of  the  greater  curvature  of  the  stomach.  The  bulb  appears 
deformed  with  a  question  of  an  ovoid  crater  within  it.  The  duodenal  sweep  was  ir- 
ritable. 
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duodomim  was  markedly  sjiastic  and  thei'o  was  delay  in  the  flow  of  barium  1  hi'oush 
the  t raiisxci'se  poilion  of  the  duodenum.  There  was  also  exidcnce  of  extrinsic 
pressure  uj)on  the  antrum  cjf  the  stomach  alon<i;  its  <2;reatei-  cui'\ature  (Ki^-  1) 
and  to  a  lesser  de,a;ree  upon  the  descending-  portion  of  the  duodenum  (Fig.  2). 
The  findings  weic  inlerpreted  as  those  of  a  duodenal  ulcer  associated  with  an 
inflanunaloiy  mass  and  or  pancreatitis.  (_)n  ulcer  therapy,  tin;  child  did  well  for 
approxinialely  a  year. 

On  the  curicnt  oi-  liflh  admission,  the  ])atient  complained  of  right  upper  quad- 
rant pain  and  nausea  and  x'onuting  for  nine  days.  The  pain  on  this  occasion 
radiated  to  the  hack  and  to  the  I'ight  shoulder.  Physical  examination  showed  a 
firm,  hard  mass  in  the  right  uppei'  (juadi-ant  at  the  level  of  the  umbilicus  which 
appeared  to  extend  towards  the  light  flank.  Tlie  mass  was  tender  to  deep  palpa- 
tion and  appealed  to  be  only  slightly  ino\able.  There  was  spasm  of  the  rectus 
muscle  over  the  mass.  Intravenous  pyelography  showed  tlis])lacemeiit  of  the 
up|)er  portion  of  the  right  ureter  laterally  and  the  suggestion  of  a  mass  located 
retroperitoiieally  (I'ig.  ;>).  This  displacement  was  not  present  on  the  previous 
pyelogram. 

Becau.'^e  of  the  suspicion  of  neo]>lasm,  exjiloralorv  laparotomy  was  performed. 
A  cystic  mass  was  found  along  the  lower  porti(ni  of  the  greater  curvature  of  the 
stomach  which  was  adhei'cnt  to  tlu>  head  of  the  pancreas.  This  cyst  conuiiuni- 


Case  116,  Fig.  2.  In  the  lateral  projection,  a  curved  indentation  (arrow)  is  seen  along 
the  anterior  aspect  of  the  duodenum  distal  to  the  bulb.  This  region  is  not  normally 
distensible. 
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Case  116,  Fig.  3.  Intravenous  pyelography  shows  an  arcuate  lateral  displacement 
(arrow)  of  the  upper  portion  of  the  right  ureter.  A  poorly  demarcated  hazy  density  is 
present  medial  to  this  site  and  lateral  to  the  spine. 

catecl  with  a  cavity  located  retroperitoneally  underneath  the  Hver.  Both  the 
cyst  and  the  cavity  contained  simihir  brownish  fluid.  The  cy.st  was  hned  by 
gastiic  nuicosa;  portions  of  the  wall  removed  were  reported  as  consisting  of 
smooth  muscle  (•o\-ered  l)y  jiastric  mucosa,  compatible  with  the  diagnosis  of  a 
gastric  duplication  cyst.  Portions  of  th(^  wall  of  the  retroperitoneal  cax-ity,  how- 
ever, showetl  \  ascularizcd  lilmms  cyst  wall  lined  by  gramilation  tissue  with 
focal  hemorrha>i;(',  nccrosi-  and  acute  and  chronic  non-specific  inflammation, 
i.e.  an  abscess  cavity.  The  septum  between  the  cyst  and  the  lumen  of  the  stomach 
was  incised  and  a  broad  communication  estal^lished.  The  patient  did  well  post- 
operati\-ely. 

In  retrospect,  the  as.sumption  that  the  mass  related  to  the  greater  curvature 
of  the  stomach  and  the  first  portion  of  the  duodenum  was  .secondary  to  a  duo- 
denal ulcer  was  incorrect.  The  clinical  picture  did  not  substantiate  the  presence 
of  an  inflammatory  mass  which  is  (|uite  i-are  as  a  result  of  an  ulcer.  This  child 
went  on,  however,  to  develop  such  a  mass  ict  ro]ieriton('ally  as  a  result  of  per- 
foration of  the  gastric  duplication  cyst.  This  is  a  frc(|ucnt  occuirence  in  such 
patients  and  is  presumably  due  to  peptic  ulceration  within  the  cyst. 

Final  Diagno.sis:  Gastric  duplication-  cy.st  with  rktuopeihtoxeal  per- 
foration. 
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CASE  NO.  117 

This  was  the  first  admission  of  a  52  year  old  white  male  who  was  apparently 
in  good  health  until  six  weeks  prior  to  admission  when  he  developed  a  cough 
and  a  "cold."  After  subsidence  of  the  respiratory  infection,  the  patient 
continued  to  be  troubled  with  a  constant  dry  hacking  cough  and  persistent 
hoarseness  with  change  in  \'oice.  Three  weeks  prior  to  admission,  a  film  (jf  the 
chest  showed  the  presence  of  a  "lesion."  Bronchoscopy  and  direct  laryngoscopy 
were  performed.  Bronchoscopy  was  negative  but  there  was  a  paralysis  of  the 
left  vocal  cord. 

Examination  on  admission  showed  a  short  rather  obese  male  who  was  well 
nourished  and  not  acutely  ill.  There  were  no  significant  physical  findings.  Blood 
pressure  was  120/74.  Hemoglobin  was  18.8  Gm  per  cent;  white  blood  count 
was  11,500  per  cu  mm.  Electrocardiogram  showed  left  axis  deviation  hut  no 
e\-idence  of  myocardial  damage.  On  the  admission  physical  examination,  it  was 
noted  that  there  were  se\eral  small  subcutaneous,  non-tender,  rounded,  freely 
movable  masses  about  1.5  by  1.5  cm  in  diameter  in  the  left  forearm,  at  the  wrist 
and  below  the  elbow.  Sixteen  years  prior  to  admission,  he  had  been  told  when 
examined  for  army  induction  that  he  was  suffering  from  Von  Recklinghausen's 
disease  and  was  turned  down  on  that  basis. 


Case  117,  Fig.  lA.  A  lobulated  homogeneous  mass  (arrows)  is  seen  above  the  left 
hilum  and  adjacent  to  the  mediastinal  structures.  The  aortic  knob,  ;.e.  the  posterior  por- 
tion of  the  aortic  arch,  is  seen  through  the  mass  indicating  that  these  shadows  lie  in 
diflferent  frontal  planes. 
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Case  117,  Fig.  IB.  In  the  lateral  projection,  the  mass  appears  as  an  egg-shaped 
density  (arrows)  overlapping  the  anterior  portion  of  the  aortic  arch  and  the  trachea. 

Roentgen  e.xaminution  of  the  chest  showed  a  somewhat  lohulated  mass  ad- 
jaeent  to  the  left  superior  mediastinum  wliich  extended  as  fai-  hackward  as  llie 
posterior  wall  of  the  trachea  (Figs.  1,\  t^-  11^),  The  loentgen  and  clinical  impi-cs- 
.sion  was  that  of  a  bronchogenic  carcinoma  infiltrating  the  mediastimnn.  At 
exploration,  howe\er,  a  mass  was  found  outside  the  lung,  adjacent  to  the  aoita 
in  the  i-egion  of  the  ductus.  This  was  cai-efuUy  dissected  free  and  found  to  aiis(> 
tVom  the  \-agus  nerve  at  the  oi'igin  of  the  i-ecun-cnt  laryngeal  nei-\'e.  The  aoi'ta 
was  compre.s.sed,  and  at  the  site  of  oi'igin  of  the  suKclax  ian  ai'terv  apjx'ared  to 
be  weakened.  A  phuiue  in  the  sul)cla\  ian  artery  apparently  ruptuicd  during  the 
course  of  resection.  The  opening  in  the  aorta  was  sutured  and  multiple  trans- 
fusions administered.  I'ost-operatively,  the  patient  did  (juite  well.  On  micro- 
scopic examination,  the  tumor  was  a  neurofibroma. 

The  diagnosis  of  carcinoma  of  the  lung  was  too  easily  arri\-ed  at  in  this  case 
and  little  attention  was  gi\-en  to  the  presence  of  sulxaitaneous  neurofibromata. 
However,  a  neurolibroma  of  the  \agus  nerve  is  exti'aordinarily  uiiconnnon  and 
it  is  not  likely  that  an  une(|ui\  ()cal  diagnosis  of  this  condition  can  be  made.  The 
pos.sil)ility,  however,  may  be  suggested  and  the  surgeon  prepared  for  a  difficult 
chssection  of  a  mediastinal  tumor  intiniately  related  to  the  large  vessels. 

Final  Diagnosis:  Xkuuofihkom.v  of  the  left  v.vgus  ^EHVE. 
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CASE  XO.  118 

This  was  the  fourth  admission  of  a  78  year  old  white  female  with  the  ehief 
complaints  of  weakness  of  four  weeks  tluration  and  tarry  stools  over  a  period  of 
1-4  months.  The  first  admission  about  a  year  pr(>\-iously  had  hei-ii  for  the  same 
ef)mplaint  and  this  was  also  Irue  of  the  subsequcMit  admissions.  Complete  inves- 
tij;-atioii  had  demonst I'nted  no  ori>;anic  lesion  of  the  j!;ast ro-intestinal  tract.  In- 
vestigation foi'  a  hlood  dyscrasia  that  nnght  (>xi)lain  hleechng  was  also  negative. 
The  patient  had  been  discharged  fi'om  the  hos])ital  about  two  months  previously 
and,  in  the  inter\-al,  the  hemoglobin,  elexated  by  multiple  transfusions  to  13 
Gm  pel'  cent  had  fallen  to  about  8  (Im  per  c(>nt.  Physical  examination  showed 
a  chronically  ill,  anemic  female.  Except  for  a  1  cm  nodule  of  the  right  thigh  which 


Case  118,  Fig.  lA.  Small  bowel  examination  shows  an  elongated  curved  loop  to  the 
right  of  the  lower  spine  which  shows  an  abrupt  termination  near  the  brim  of  the  pelvis. 
A  peculiar,  small,  triangular  collection  of  barium  is  seen  at  this  point  (upper  arrow). 
There  was  slight  delay  to  the  passage  of  barium  at  this  site.  Irregular  mottled  amorphous 
calcifications  are  seen  lower  in  the  pelvis  (lower  arrows). 
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Case  118,  Fig.  IB.  At  the  termination  of  the  loop  shown  in  Fig.  lA  (arrow),  there  is  an 
acute  angulation  of  the  bowel  followed  by  a  short  curved  segment.  This  configuration 
was  reproduced  exactly  on  multiple  examinations. 


was  considered  to  be  a  neurofibroma,  physical  examination  was  essentially  nega- 
tive. Pelvic  examination  was  not  satisfactory.  Because  of  an  atrophic  vagina, 
the  uterus  could  not  be  definitely  identified.  One  ohscrxci'  felt  that  there  was  the 
sensation  of  a  mass  on  the  left  side  of  the  pelvis  in  the  sigmoid  region. 

Small  bowel  examination  done  on  four  different  occasions  showed  identical 
findings.  There  was  a  fixed,  markedly  angulated  but  unobstructed  loop  of  small 
bowel  on  the  right  side  above  the  level  of  the  brim  of  the  peh  is,  not  far  from 
the  mid-line  (Figs.  lA  it  IB).  Adjacent  to  this  loop,  thei-e  was  a  large  mass  ex- 
tending into  the  pelvis  with  irregulai-  calcifications  within  it.  It  was  believed 
that  these  calcifications  were  within  large  fibroids  and  that  the  small  l)owel  was 
adherent  to  a  fibioid  uterus.  It  was  also  assumed  that  this  fixation  of  the  small 
bowel  to  the  pelvis  was  not  the  cause  of  bleeding  since  no  definite  evidence  of  an 
intraluminal  tumor  defect  or  ulceration  could  be  demonstrated. 
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Explonitory  lajjorotoiny  was  jicrfonncd  and  a  lar^(>  tumor  mass  al)()Ul  5  inches 
in  diameter  was  found  in  the  i)el\-is  adlierent  to  the  dome  of  the  l)hid(lei'  and  also 
to  a  looj)  of  small  howel.  Hiis  tumor  appeai'ed  to  he  encapsulated  and  was  easily 
i-emo\-e(l  from  the  hiaddei'  hut  a  jjortion  of  the  small  howel  had  to  he  resected 
with  the  tumor  ma^>.  An  independent  ox'ai'ian  cyst  the  size  of  an  oi'anjic  was 
noted  on  the  rifj;ht  side  of  the  i)ehis.  Examination  of  the  s])ccimen  showed  that 
the  tumor  was  a  lai'<i;e,  nodulai'  and  somewhal  lohulated  hemori'hajiic,  pai'tially 
<'Vstic  tumor  ai'isinji;  fi'om  the  outei'  aspect  of  the  small  howel.  At  the  site  of 
attachment  of  tlie  tumor,  there  was  a  (hmplelike  out |)ouchiiiiz:  of  the  mucosa 
forminti  :i  small  ])seudo(h\-ei1  iculum  in  the  depths  of  which  a  small  ulcer  was 
])resent.  1  Iistolo<;ical  examination  showed  a  neui-olihrosarcoma  of  low-grade 
maliiinau'-y.  'I'he  jjatient  has  had  no  subseciuenf  episodes  of  hleedinti;  and  has 
sur\'i\'ed  lor  more  than  live  years. 

Rex  iew  of  the  films  a<  described  al)o\-e  sliow  considerable  similarity  with  the 
lindiii-is  m  Case  5^  lOI)  of  these  lJadiolo<z;ical  Notes.  The  calcilications  noted  in 
the  peh  is  wiiich  wei'e  assumed  to  be  calcilicat ion  within  fibroids  were  located 
within  the  exoenteiic  neui'olibrosarcoma. 

I'"inal  1  )ia,ii;nosis ;  ilxc ckuic  XKriiOKinuosAKCOMA  of  the  small  liowEL 

WITH  (■         IFICAIIOX  SIMTI. \TIXO  T-rKUlXK  FIHUOIDS. 


Case  119,  Fig.  lA.  Barium 
swallow  three  weeks  after  start 
of  radiotherapy  shows  lack  of 
complete  distensibility  of  the 
esophagus  in  the  superior  medi- 
astinum with  irregular  serration 
or  scalloping  of  the  borders 
(arrows).  Marked  widening  of 
the  superior  mediastinum  is  evi- 
dent. Incidentally,  a  small  hiatal 
hernia  was  also  present  (not 
shown). 
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CASE  NO.  119 

This  was  the  first  admission  of  a  (i4  year  old  female  who  foi-  two  yeais  had  Ix'cn 
complaining  of  some  loss  of  weight.  More  recently,  h()we\'er,  diflicult y  in  breath- 
ing and  hoarseness  appeared.  Two  months  prior  to  obserxat ion,  a  mass  had 
appeared  on  the  left  side  of  the  neck  and  a  chest  him  demonstrated  a  superior 
mediastinal  mass.  Aspiration  biopsy  of  the  supraclaviculai-  mass  was  icported  as 
lymphosarcoma.  l{adio1herapy  with  cobalt  GO  was  started  to  the  neck  and  medi- 
astinum but  because  of  an  exacerbation  of  dyspnea,  th(>  patient  was  admitted  to 
the  hospital  for  further  therapy.  Examination  on  admission  showed  an  acaitely 
ill  patient  with  marked  respiratory  distress.  Large  nodes  were  palpable  on  both 


Case  119,  Fig.  IB.  Re-examination  three  and  a  half  weeks  after  the  conclusion  of 
radiotherapy  shows  essentially  a  normal  appearance. 


560 


RA I )  1  OLO( ;  I C A  L  XOT ES 


sides  of  tlie  neck.  In  addition,  there  was  e\'idenee  of  a  mass  in  the  abdomen  to 
the  left  of  the  umhihcus.  A  left  ]-ecniTent  nerve  paralysis  was  present.  The  patient 
was  anemic. 

The  course  dl'  llii^  patient  in  the  hospital  was  (luite  stormy.  She  was  treated 
with  !iil i-(i<icii  inu.-taid  and  radiotliei'apy.  Of  interest  for  the  purpose  of  this 
repoi't  was  the  dexclopment  of  difHcully  in  swallowinji;  tlurini;;  tlie  course  of 
telecobalt  therapy  1o  ihe  mediaslinum.  .V  10  l)y  14  held  over  th(>  anlerioi' medias- 
tinum and  a  similar  field  posterioi'ly  were  li'eated.  'I'reat nuMit  was  started  care- 
fully with  doses  oi  .")()  roenl^cns  per  day  bul  after  a  week  this  was  increased  to 
200  roentgens  per  da>  to  the  antciior  Held  and  200  ro(>ntgens  pei'  day  to  the 
posterior  field.  Aftei-  about  thi'cc  weeks  (if  Ircatment  when  e.\])()sui-e  anteriorly 
had  reached  2,(100  roentgcMis  and  exposure  posteriorly  ;),0()0  roentg(Mis,  because 
of  dilliculty  in  swallowing,  a  bai-ium  meal  was  performed.  This  showed  limited 
distcnsibility  in  the  suiierior  ]:)oi-t  ion  of  the  esophagvis  with  irregular  sei'ration 
of  the  contours  of  t  he  esophagus  '  big.  i.V).  These  changes  wei-e  consistent  with  a 
superficial  inflannnatory  ])rocess,  i.e.  an  irradiation  esophagitis.  Despite  this, 
lio\ve\-er,  ail  additional  (iOt)  roentgens  was  given  to  the  anterior  field  because  the 
mass  was  responding  (|uite  poorly.  This  was  gi\-en  over  a  period  of  ten  days. 
Three  and  a  half  weeks  aftei-  the  conclusion  of  treatment  and  a  little  more  than 
a  month  after  the  original  obsei'xal ious,  re-e.\amination  of  the  eso])hagus  was 
performed.  The  irregularity  of  contour  pre\-iously  seen  hail  disappearetl  (I'"ig.  IB). 
The  i)atieiit  had  no  icmarkable  complaints  of  dysphagia  at  this  time.  AI)out 
two  weeks  later,  howe\-er,  the  patient  i'e((uired  an  emergency  tracheotomy  as  a 
result  of  tracheal  comi)re.ssion  by  the  mediastinal  tmnor.  The  patient  survived 
for  an  additional  three  and  a  half  months  but  succumbed  as  a  result  of  (Hffuse 

Hadiation  nnicositis  of  the  esophagus  is  not  often  demf)nst rated  roentgeno- 
logically  since  the  ])rocess  in  the  large  majority  of  instances  is  ([uite  supei'ficial. 
]\Ioreo\-er,  it  is  only  with  special  techni(iues  oi-  super\'olt age  therapy  that  sub- 
stantial amounts  of  I'adiation  are  likely  to  be  delixcred  to  this  region.  In  most 
instances,  this  is  done  for  malignant  neoplasm  of  the  esophagus  and  radiation 
changes  in  the  adjacent  noi  nial  nnico.sa  are  ordinarily  not  sought  or  are  obscured 
l)y  the  changes  due  to  th(>  neoplasm. 

Final  Diagnosis:  Radiatio.x  esophaoitis  in  a  patient  with  lymphosarcoma 

OF  THE  MEDIA.STI.N'UM. 


Surgical  Techniques 


4.  VACOTOMY  AM)  PVl.OPvOPLASTV  FOR  DT  ODKXAL  I  IX'ER 

JEROME  W.  CANTER,  M.D.,  DAVID  J.  KAVEE,  M.D.,  HAI  Ai;i.  KKISS,  M.D., 
ISADORE  KREEL,  M.l).,  and  IVAX  D.  BAR( )X(  )FSK^  ,  .M.D. 

For  the  past  year  the  operation  of  va<2;()toniy  and  pyloroplasty  has  been  used 
by  the  Department  of  Sui-5);('ry  as  the  delinitixe  sur<i;ical  therapy  of  duodenal 
ulcer.  In  conjunction  with  tlie  I )ei)ai't nicnt  of  ( ;astroentei-olo<^y,  maxiniuni 
secretoiy  capacity  of  the  stomach  lias  been  measured  before  and  after  operation 


Fig.  1.  The  exposure  at  the  esophageal  hiatus  is  obtained  by  dividing  the  triangular 
ligament  of  the  liver  (left),  and  incising  the  peritoneal  reflection  over  the  esophago- 
gastric junction  (right). 

The  section  on  Surgical  Techniciues  is  one  of  a  series  prepared  hy  the  Department  of 
Surgery.  Some  of  the  techniques  described  are  ori;;iiial,  olhcis  are  of  IcuikcsI  ^ililislicd 
application,  some  with  modification  found  useful  here.  The  descriijt  ions  altord  a  concise 
review  of  techniciues  ciu-rently  utilized  at  The  Mount  Sinai  Hosjjital,  New  'i  ork. 
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Fig.  4.  The  lower  end  of  the 
esophagus  is  inspected  and  pal- 
pated for  small  nerve  fibers. 
These  are  carefully  divided. 


Fig.  5.  The  peritoneum  at  the 
hiatus  is  closed  with  interrupted 
fine  silk  sutures. 


Fig.  6.  The  pylorus  is  incised 
midway  between  the  lesser  and 
greater  curvatures.  The  anterior 
one-half  of  the  pyloric  sphincter 
is  excised  and  the  incision  is 
continued  for  a  distance  of  3  cm 
on  either  side  of  the  pylorus. 
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Fig.  7.  The  pyloroplasty  is 
closed  with  interrupted  fine  silk 
sutures,  in  order  to  invert  as  little 
tissue  as  possible. 


in  these  patients.  This  parameter  has  been  used  to  estimate  the  effectiveness  of 
the  procethn'c,  as  well  as  the  usual  cHiiical  follow-up. 

Technique  (lescrii)c(l  heicin  incdi  poi  ates  w  hat  we  consider  to  l)e  the  essential 
features  of  the  ojxTat  ion.  i-jupiiasis  is  on  I  he  pei'formance  of  a  complete  x  af^otomy 
under  direct  \  ision,  with  se\-erance  of  all  the  small  nerves  at  the  esophafiof^astric 
junction,  as  well  as  the  two  main  ti'unks.  Tlie  pyloroplasty  is  of  the  Heineke- 
Mickulicz  tyjie,  iiH  lu(iin<r  an  anterioi'  i)vlorectomy  (and  excision  of  an  anterior 
duodenal  ulcer,  if  one  is  i)res(>nt). 


<LAbstracts 


Papers  Presented  before  the  Research  Club  of 
The  Mount  Sinai  Hospital 
New  York,  N.  Y. 

The  Filter  Paper  Virus  Obstriictiny  Test  for  Specific  Antibody:  Its  Correlation 
with  Standard  Neutralization  Test  Methods.  Walter  L.  Henley,  M.D.,  Helen  D. 
Zepp,  Eugene  Ainbender,  AI.D.  Presented  May  6,  1960. 

We  have  found  that  if  the  lower  edge  of  a  strip  of  filter  paper  is  dipped  into  a 
virus  suspension,  the  \'irus  rises  up  the  paper  in  a  regular,  reproducible  pattern. 
However,  if  serum  containing  specific  antibodies  against  the  virus  is  spread  in  a 
band  across  the  i)aper,  the  rise  of  the  virus  is  slowed  or  blocked. 

Twenty-three  sera  were  tested  against  each  of  the  three  types  of  the  polio- 
virus  by  the  filter  paper  method  and  simultaneously  by  two  standard  neutrali- 
zation test  methods.  The  neutralization  test  methods  used  were  the  con- 
stant serum  method,  the  varying  virus  method  and  the  constant  virus  serum 
dilution  method.  In  117  of  the  12(1  tests  there  was  agreement  between  the  filter 
paper  method  and  the  serum  dilution  method — an  agreement  rate  of  (»:!  per  cent. 
One  hundred  and  thirty  eight  tests  w(>re  done  in  which  the  filter  papei-  method 
was  compared  with  the  virus  dilution  method.  Agreement  was  found  between 
the  two  methods  in  129  of  the  188  tests;  a  correlation  rate  of  93  per  cent.  In  126 
tests  the  two  standard  neutralization  tests  wcic  c(»m])nre(l  with  each  otliei-.  One 
hundred  and  sixteen  of  the  12()  tests  gaxc  the  sam(>  icsult;  a  correlation  I'ate  of 
92  per  cent.  The  differences  obserxcd  are  not  statistically  significant  indicating 
that  the  filter  paper  method  is  as  icliable  as  the  two  standard  neutralization 
antibody  methods  now  in  u.se.  This  fact  has  important,  practical  imjilicat ions. 

The  hlt(>r  paper  method  refjuires  only  a  drop  of  seium  obtainable  by  finger 
puncture.  It  requires  only  one  tissue  culture  tube,  while  the  standard  tests  ic- 
quire  a  minimum  of  three  tubes.  I'urtheiniore,  the  new  method  detects  specific 
polio  antibodies  by  the  third  day  of  illness,  while  the  standard  methods  do  not 
do  so  until  the  eighth  to  tenth  day  of  disease.  This  may  be  due  to  the  fact  that 
the  filter  pajM'i-  method  is  a  more  sensitive  indicatoi-  of  neutralizing  antibody,  or 
it  may  l)e  that  it  m(>asures  a  different  antilxxly.  The  "obstructing"  antibody 
may  ha\'e  a  clo.ser  relationship  to  innnunity  than  does  the  "neutralizing"  anti- 
body as  measured  by  standard  methods. 

Use  of  Radioactive  Polioriru.s  in.  Paper  Strip  Antilxuhj  Test.  Ruth  Bei'ger,  M.D., 
and  Maria  M.  Hevizy.  (from  the  Department  of  Pediatrics  (Laboratory)  of 
The  Mount  Sinai  Hospital,  New  Voik.)  Pivsented  May  9,  1960. 

We  have  shown  that  if  the  lowei'  edge  of  a  strip  of  hlter  paper  is  placed  in  a 
suspen.sion  of  virus,  the  virus  moxcs  up  the  paper  and  becomes  distributed  upon 
it  in  a  regular  reproducible  manner.  The  upwartl  spread  of  the  \  irus  is  diminished 
when  human  serum  which  contains  specific  antibody  is  i)laced  in  a  band  across 
the  filter  paper.  By  this  m(>thod  the  presence  or  absence  of  poliovirus  antibody 
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can  he  (Ictcnniiicd  accurately  witli  a  siiio;l(>  tissue  culture  tube  and  a  drop  of 
serum  (ihtaiued  1)\-  fiu.^er  puncture.  \\v  ha\-e  attempted  to  con\-ei'l  the  method 
iuld  a  cdmpletely  ])hysical  ime,  hv  the  use  of  \ii'u>  lahelled  with  I'adioactive 
ph(isi)li(irus.  W'v  ha\-e  also  used  such  \  irus  to  study  the  mechanisms  inx'olved  in 
hlockat^e  of  mi^)-atioii  of  \-irus  hy  specific  antibody. 

The  method  \\'e  ha\-e  used  is  as  follows:  i'olio\-ii-us  is  i^rown  in  tissu(>  culture, 
in  a  medium  which  contains  inoi'<z;anic  I'adioacl i\-e  phosphorus.  This  jihosphoru.'^ 
is  tak(>n  up  hy  the  tissue  culture  cells;  and  when  tlie  \-irus  multi])lies  in  the  cells, 
the  1'  ;')'_'  is  incorporat(>d  into  the  \  irus  rihoiuicleic  acid.  The  \-irus  is  then  purified 
l>y  cent  rifu<iat  i(Mi  and  ultra  cent  i'ifu,u;al  ion ;  the  final  stej)  in  jiui'ilicat  ion  is  ac- 
compli>hed  hy  passaj^e  through  a  cellulose  ion-exchan^'e  resin,  diet hylaminoet hyl 
cellulose. 

When  we  have  used  purified,  I'adioact i\-e  polioxirus  in  the  filter  paper  anti- 
body test,  we  lia\-e  found  that  human  serum  containin<i;  a  hi<;h  concentration  of 
polioautibody  mai-ke(ll\-  deci-ease-  the  amount  of  ra(hoacti\  ity  detected  on  the 
U])pei-  part  of  the  pajx'r  >tri|).  N'irus  also  is  absent  in  this  part  of  the  strip,  this 
fact  bein<2;  shown  by  inoculation  of  half  of  the  siri])  iiUo  tissue  culture  tub(>s. 

^\'llen  the  sei'u.m  contains  no  antibody  a<iainsl  ])olio,  the  pa})er  strip  is  almost 
uniformly  radioact  i\-e,  bein^  hi^h  at  the  to])  as  well  as  the  bottom  of  the  strip, 
and  \-irus  also  is  ])resent  throutihout  the  len<2;th  of  the  stri]). 

.1  Xrirhi  Disrnrnr,!  ■•  I 'h  ,/sh;iI  M ,irl:,  r"  (nr  Atlnnidlnl  I'nlinrirns.  Helen  1).  Zepp 
and  iMijiene  .\inbendei',  (f  rom  the  Laboratoiies  of  the  Pediatric  Deijart- 

nient.  The  .Mount  Sinai  Hospital,  New  ^'ork.)  Presented  May  1»,  P.KiO. 

.Mass  \accination  of  human  beinjis  with  li\  in<2:  attenuated  polio\-ii-vrs  \-accine8 
has  been  introduced  in  sexcral  i)arts  of  the  world.  The  possibility  of  rex'ersion 
in  tile  human  intestine  of  atlemialed  strain  to  iieuro-\'irulence  has  aroused  fears 
in  tlu>  minds  of  many  in\'est ij^ators.  \\  tlie  i)resent  time,  attenuated  ])olio\'irus 
can  be  distinguished  from  \-irulent  strains  with  certainty  only  by  injection  into 
the  central  ner\-ous  system  of  i)rimate  animals.  This  method  entails  intraspinal 
and  ill! racerel)ral  injection  of  monkeys  and  re(|uires  microscopic  examination  of 
many  histolojiic  experiments.  It  is  wholly  im])ractical  for  mass  studies  and  cannot 
aiiswei-  tile  (|uestioii  rejiardinji'  possible  re\-ersion  of  at  tenuated  strains  fed  to 
laij^e  i)oi)ulat  ions.  'Hierelore,  biolo<^ical  "markers"  ha\-e  been  sought  with  the 
hope  that  liiey  miiilit  be  of  practical  \-alu(>  in  tiie  laboratory  wiiicli  would  detect 
attenuated  from  iieuro-\'iruleiit  strains.  Xo  satisfactory  "markers"  ha\'e  been 
found  so  far.  'i'he  two  bioloii;ic  "markers"  in  (airreiit  use  (le])end  upon  differences 
in  "^rowtii  between  neurotroi)ic  \  irus  and  attenuated  \  irus  ('I'  marker  and  at 
\-aryin<i  ])\\  ran,<;-es  I)  marker).  i-Joth  of  these  "markers"  are  not  reliable  exc(>pt 
for  \-irus  isolated  from  ])eople  who  ha\-e  been  fed  attenuated  lix  iiifi  jjolio  \-accin(>s. 

Wv  ha\-e  .soiij^iit  a  simple  ])hysical  "marker"  wiiicii  would  detect  tiie  difference 
l)etw(>eii  attenuated  strains  and  iieuro\irul(>nt  sti'ains  of  ])oliovirus  and  we  be- 
lieve tiiat  we  iia\-e  discovered  sucii  a  "marker." 

I'urified  iieuro-\iruleiit  poli()\'irus  strains  are  eluded  from  diethylaminoethyl 
ceiliilo.se  ion-exchaiifj;e  resin  columns  with  0.02  M  piiospliale  buffer  in  a  repro- 
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ducihle  inaniier.  Practically  all  the  \  ii-us  loaded  (into  such  a  column  is  recovered. 
Two  ml  of  a  virus  suspension  is  loaded  onto  the  cohunn  and  eluded  hy  20  ml  of 
buffer,  anil  eluates  coll(>cted  in  two  ml  cuts.  I'raclically  all  the  \  ii'us  is  found  in 
the  fourth  and  fifth  cuts,  tlie  reco\-ery  hein^  shai'))ly  limited  to  these  two  cuts. 

In  contrast  to  this  result,  we  liaxc  found  in  four  succe.ssi\'e  exi)eriments  that 
an  attenuated  'i'ype  I  polio  sti'ain  jiixes  an  entirely  dilfereni  result,  only  0.1 
per  cent  to  |ht  cent  of  the  \-ii-us  liein^  recoxcred.  'I'he  sli-ain  used  in  these  ex- 
periments i>  the  J>iu,  Schaeffer  strain,  wliicli  is  the  'l"y])e  I  sti'ain  used  in  Sahin's 
attenuated  li\ini>;  polio  \-accine.  In  other  words,  the  attenuated  strain  differs 
from  the  nt  uro-\  irulent  Mahoni  y  sti  ain  in  hein";;  nuu  h  more  a\  idly  held  by  the 
ion-exchange  column.  Thi^  indicates  a  cleai-cut  physical  difference  between 
the  two  virus  strains.  The  method  described  is  \-ery  simple  to  carry  out  and  could 
be  ado]:)ted  in  any  \-irus  laboratory. 

Therefore  we  belie\-e  the  "deae"  "'marker"  which  we  have  discovered  may  be 
of  great  j)ractical  importance  in  selecting  attenuated  strains  to  be  used  in  the 
manufacture  of  living  polio\'irus  vaccines.  We  l)elie\-e  also  that  this  "marker" 
will  be  of  great  value  in  the  indentification  of  \  irus  exci-eted  by  human  beings 
during  large-scale  field  trials  with  sucli  \  accines.  Thus,  it  should  be  of  great  value 
in  the  early  detection  of  the  i-e\-ersion  of  attenuated  poliovirus  strains  to  neuro- 
virulence,  should  such  reversion  occur.  «■ 
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Tlie  ahilily  of  jilucagon  to  con-cct  alimciitary  liN'pciiiiX'niia  is  well  est ahlishcd 
(2<),  :!(),  !)."),  Destruction  of  tlic  pancreatic  alpha  cells  l)y  cohaltous  chloride 
(95)  or  li\-  instillation  of  a  potent  st aph>-lococcal  toxin  into  the  ligated  pancreatic 
duct  of  doiis  and  ral)liils  (!)(>)  impairs  gluca.<;on  ])roduction,  causing  serum  lipids 
(pai't  iculaiiy  tri<>;lycerides )  <>;radually  to  i-ise,  with  the  ultimate  de\"elopm(>nt  of 
lactescent  serum.  Alhrink  and  Klatskin  reject  this  effect  as  a  likely  source  of 
hyperlipemia  in  acute  pancreatitis,  because  of  an  apparent  discicpancy  in  the 
rate  of  appearance  of  lipid  response  experimentally  and  clinically,  the  latter  i)eing 
the  more  rapid  (88).  Wang,  Strauss,  and  Adlersberg,  ho\ve\er,  observed  a  rapid 
accumulation  of  lipids  in  serum  one  to  for  days  after  the  production  of  pan- 
creatic injury  (90 ). 

The  role  of  calcium  metabolism  in  pancreatitis  is  not  yet  clarified.  Marked 
calcium  deposition  has  been  discovered  in  necrotic  pancreatic  and  adipose  tissue 
of  patients  with  acute  pancreatic  necrosis  without  hyperlipemia  (112).  Presum- 
ably, the  calcium  was  incorpoi-ated  into  soaps  by  the  liberated  fatty  acids,  and 
maintained  in  solution  l)y  neutral  fat .  This  shift  in  calcium  distril)Ution  apparently 
depleted  serum  calcium  to  sul)normal  levels  (7-8.8  mgm  per  cent ),  with  the  pro- 
duction of  hypocalcemic  tetany,  responsive  to  the  intra\'en()us  administration  of 
calcium  salts.  Tetany  was  also  observed  in  two  patients  with  acute  ])ancreatitis 
and  secondary  hyperlipemia,  whose  serum  calcium  and  i)ll  \  alues  weie  normal 
(118).  In  these  patients,  tetany  was  uiH'esi)onsi\-e  to  ]iai-entei'al  calcium,  but  im- 
proved with  the  administration  of  pai-atliyi'oid  hormone  or  subsided  spontane- 
ously with  the  i)rogressi\-e  decline  in  serum  lipid  le\  (>ls.  These  latter  cases  suggest 
that  XEFA  may  have  preferentially  combined  with  calcium,  instead  of  albumin, 
with  a  conseciuent  r(>tardation  in  triglyceride  cleai'ance  and  reduction  in  sei'um 
ionizable  calcium,  thereby  pro\-oking  hy])erlipemia  and  iiorinocalcemic  tetany. 

Li(luefaction  of  fat  has  Ixhmi  \-isualized  at  the  site  of  necrot  ic  pancreatic  and  adi- 
pose tissue  in  acute  pancreat  itis  (1 12,  1 14).  It  has,  therefore,  been  postulated  that 
blood  vessel  walls,  daniaged  locally  by  pancreatic  enzyme  acti\'ity,  permit  entry 
of  the  digested  interlobular  and  peripancreatic  fat  into  the  ciiculat ion.  This 
probably  enters  in  licjuid  form,  since  triglycerides  and  fatty  acids,  such  as  oleic 
acid,  are  fluid  at  body  tempei'ature  (112).  Once  in  circulation,  fat  embolism  may 
occur,  especially  to  the  kidney  and  lung  (88,  112,  114),  but  also  in  widely  dis- 
seminated form  (91).  Since  triglycerides  ha\-e  the  same  staining  pi'opei'lies  as 
the  lipid  found  in  areas  of  fat  necrosis  and  in  fat  emboli,  it  has  lieen  inferred 
that  adipose  ti.ssue  injury  is  the  pi-obal)le  origin  of  fat  for  embolization,  rather 
than  the  free  fatty  acids  relea.sed  (88).  This  seciuence  of  e\-ents  has  been  considered 
as  a  possible  explanation  foi-  the  fre([uencv  with  which  fat  embolism  is  seen  in 
chronic  alcoholics  (!!.")),  Klatskin  and  (iordon  noted  suiiicient  ele\-ati()n  of  ])an- 
creatic  enzyme  acti\  ity  in  some  attacks  of  acute  pancreatitis  to  produce  in  vitro 
clumping  of  chylomicia  (91  ). 

Fat  embolization  has  often  been  attributed  to  a  predisposition  of  tilood  to 
coagulate  in  the  presence  of  hyperlipemia.  Studies  in  alimentary  hyperlipemia 
have  repeatedly  shown  i-apid  clotting  tim(>  of  blood  in  silicone-coated  tubes  (116, 
117),  as  well  as  shortened  one-stage  prothrombin  times,  utilizing  Russell  viper- 
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venom  (stypveii)  us  a  fat-free  tliroiuljoplastin  (117,  118).  These  fiiidinfi;s  were 
latei-  corrohoi'ated  by  IJohiiisoii  and  Poole  wlio  ol)ser\-ed  a  niai'ked  increase  in 
thrombin  ji;eiiei'at ion  i'ollow  iiii;  I  he  addition  of  I'al  chylomici'a  oi'  one  of  sex'eral 
brain  ethanolamiiie  phosphatide  i)re])arat ions  to  plasma  freed  of  particulate  fat 
(110).  Since  ioiiophoi-esis  and  chi'omato^i'aphy  disclosed  the  pi-esence  of  an  etha- 
nolamine-like  component  in  acid  hy(h'olyzates  of  chyl(\  they  concluded  that 
chylomicra  piobably  potentiate  rapid  blood  coagulation  by  the  action  of  ethanol- 
amiiie phosphatide. 

\Mi(Mher  fat  embolism  is  a  result  or  a  cause  of  ]iaiicreat  it  is  in  idiopathic  hyper- 
lipemia remains  a  ma1l(>r  of  speculation,  since  hyi)eiiii)einia  of  any  origin,  pri- 
mary or  secondary,  may  be  accompanied  by  fat  embolization.  Hyperlipemia 
could  conceivably  instigate  jjaiicreat  it  is  by  i)ro(iucing  .xanthomatous  lesions  in 
the  pancreas,  which  might  iiii(l(>rgo  spoiilaneous  resolution  by  dietary  fat  re- 
.striction,  and  thereby  cscajie  ])at hologic  detection.  Or,  perhaps,  atherosclerotic 
phniues  are  formed  in  the  ))aiicreatic  blood  \  ('ssels  which  are  ca]xible  of  inducing 
an  ischemic  form  of  pancreatitis  (!M  ).  This  would  seem  unlikely,  since  neither 
the  symptoms  nor  the  histologic  liudings  is  consistent  with  a  course  of  chronic 
arterial  insuliici(Micy. 

In  sununani,  it  appears  that  acut(>  pancreatitis  may  produce  transient  .second- 
ary hypeiii])eiiiia  l>y  a  iiiecliaiiisin  not  well  clarifi(Ml  at  \\w  present  lime.  Several 
mechanisms  are  ciirreiil  ly  under  scrutiny.  Post-mortem  studies  in  both  human 
and  e\i)crimeii1  ally-i^'oduced  pancreatitis  ha\c  rc\'ealed  li( |ucfac1  ion  of  fat  in 
necrotic  adipose  and  pancreatic  tissue,  which  iiia\'  cross  locally  injured  vascular 
walls,  t  hereby  ele\-at  iiig  serum  lipid  lc\cls  to  an  abnormal  range.  Experimental 
destruction  of  iKiiicreat  ic  aljjha  cells  may  ha\'e  a  clinical  counterpart,  by  which 
glucagon  delicieiicy  may  interfere  suliicieni ly  with  carbohydrate  metabolism  to 
produce  hyperlipemia.  Recent  obser\'atioiis  in  patients  with  acute  pancreatitis 
and  hyperlipemia  with  concomitant  tetany  ha\'e  suggested  the  i)ossibility  that 
l)oth  the  rise  in  serum  lipids  and  the  clinical  tetany  may  be  flic  r(>sult  of  triglycer- 
ide binding  with  ionized  calcium,  rather  than  albumin,  coiiseciuent ly  reducing 
the  efficiency  of  li])i(l  t  ransi)oi  t . 

In  idiopathic  hyperlip(>mia  with  relaj^sing  i)ancreat it  is,  serum  lipid  values  are 
always  above  normal,  owing  to  a  delay  in  lipid  transport  by  unknown  factors. 
In  .some  instances,  this  delay  appears  to  be  related  to  a  delicieiicy  in  lipopi-otein 
lipase  or,  pci'liaps,  to  an  excessi\'e  elaboration  of  a  lipid-mobilizing  hormone  by 
the  posterior  jiituitary  gland.  Since  chronic  ]iaiicr(>at  it  is  may  exist  in  an  asympto- 
matic form,  it  is  dillicult  lo  oulliii(>  the  proper  se([ueiicc  of  alterations.  Hyper- 
lipemia probably  precedes  the  (l(>\-elo])ineiit  of  pancreatic  (li.s(>ase,  since  lipid 
abnormalities  may  be  familial  in  many  instances,  suggesting  an  inborn  error  of 
m(>1abolism  (SS,  120,  121).  In  addition,  livpeiii])enna  may  exist  without  any 
clinical  ex  ideiice  of  ])ancreal  it  is,  or  may  persist  long  after  abdominal  ci'ises  ap- 
pear to  lia\c  ceased  (\)\  ).  ("utaneoiis  xanthomata  may  precede  abdominal  pain  in 
an  a(aite  exacerbation,  and  lioth  skin  and  abdominal  symptoms  may  be  at  least 
partially  controlled  by  regulation  of  .serum  li|)id  lc\-els  (SS,  !»1  ).  The  suggested 
mechanisms  by  which  idiopathic  hy])erlii)emia  may  produce  pancreatitis  include 
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fat  einljolisni  or  the  production  of  xanthomatous  or  atherosclorotic  lesions  in 
the  pancreas. 

CLIXICAL  MAMFKSTATIOXS 

The  chnical  syndrome  of  idiopathic  liypcrlipcinia  with  relapsing  pancreatitis 
is  usually  first  manifest  in  childhood  or  early  adull  life,  and  appears  predominant  ly 
in  male  Caucasians  (90).  A  family  histoi  v  is  present  in  a  small  proportion  of  the 
cases  (88,  91,  104,  121,  122).  Hypcilipcmia  is  sustained  in  the  inteiA-als  between 
abdominal  crises.  During  crises,  sciiini  lactcscence  is  freciuently  ()l)ser\-ed,  and 
may  be  accompanied  by  cutaiHH)Us  xaiit  homata  and  li])eniia  i-etiiialis  ((i!),  ?."),  88, 
89,  90,  91,  92,  120).  The  xaiithoniata  are  usually  erui)liv(\  ap])eariiio-  lii'st  on 
extensor  surfaces  as  yellow  papules  with  inflannnatory  halos,  and  later  Ix'comiiig 
more  diffuse  (90).  Xanthoma  tuberosum  is  considcialjly  more  cominon  llian 
either  xanthoma  tendinosum  or  xanthelasma,  in  (•ontrasl  to  a  ic\-eise(l  freciucucv 
.seen  in  idiopathic  hypercholesteremia  (89).  In  lipeniia  ictinalis,  the  retinal 
arteries  and  veins  both  appear  salmon  pink  in  color,  with  the  lattei'  sometimes 
containing  a.  \'isil^le  stream  of  fat  droplets  f!)0). 

Hepatic  or  splenic  enlargement  may  occur  only  during  the  acute  epi.sode  or 
may  be  ])eisistent  (00,  7."),  !K),  \)'2).  may  remain  absent  (121),  or  may  not  appear 
until  liy])erlipemia  is  long-standing  (?.")). 

A  ])re(lisp()sit  ion  to  at herosclei'osis  is  apparent ,  with  o4  pei-  cent  of  .Vdlersberg's 
series  manifesting  coronaiy  arteiy  disease  (89).  fjigelbei-g  has  attempted  to 
correlate  serum  le^•els  of  cholesterol  and  low-density  lijxipi'otcins  with  abnoi-mali- 
ties  on  ballistocardiography  (12.'!).  The  i-esting  l)allist()cardiograni  showed  a  tend- 
ency, most  prominent  below  the  age  of  fifty,  t'oi'  al>iioi-inalit  ies  to  be  associated 
with  higher  lipid  \'alues.  A  better  coi-i-elat ion  with  serum  lipids,  at  all  ages,  was 
observed  with  exercise,  higher  lipid  le^■els  being  found  when  exercise  intensified 
the  ballistocardiographic  abnormality  and  lowei-  le\-els  noted  when  the  record 
improved  after  exercise. 

In  idiopathic  hyperlipemia,  transient  cerebral  manifestations  were  noted  in 
4.5  per  cent  and  diabetes  mellitus  was  found  in  7  i)er  cent  of  48  patients  (89). 
When  idiopathic  hyperlipemia,  diabetes,  and  se\-ere  \  ascular  (iisea.se  coexisted, 
Adlersberg  and  Wang  felt  this  constituted  a  separate  clinical  syndrome  (120). 
This  group  of  patients  differed  from  those  without  diabetes  by  exhibiting  a 
marked  lability  in  the  .serum  lipids,  as  well  as  aggravation  of  the  underlying 
hyperlipemia  by  lack  of  diabetic  control,  even  in  the  al)sence  of  ketosis  (124). 
Treatment  of  both  the  diabetes  and  the  hyperlipemia  larely  brought  the  total 
lipid  values  to  normal.  In  contrast,  uncontrolled  dial)etes  with  secondary  hyper- 
lipemia is  accompanied  by  ketosis,  and  generally  produces  a  much  less  significant 
rise  in  serum  lipids,  which  can  be  restored  to  normal  by  proper  dial)etic  manage- 
ment alone. 

Familial  hyperlipemia  is  regarded  by  Wilkinson  as  a  genetic  predispo.sition, 
inherited  as  an  incomplete  dominant  trait  with  little  penetrance  (122).  Homo- 
zygoisis  produces  both  hyperlipemia  and  other  clinical  abnormalities,  whereas 
the  heterozygous  state  yields  an  individual  with  the  lipid  metabolic  defect  alone. 
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TKEATMKXT 

Many  therapeutic  niodalil ies  ha\-e  been  utilized  in  an  endeavor  to  regulate 
s(>nun  lipid  le\-els.  When  eoiUrol  is  aehie\-ed,  e^■en  without  quite  reaching  the 
normal  I'angc,  many  of  the  clinical  manifestations  will  he  arrested  or  held  in 
abeyance  for  a  duration  of  time  exceeding  the  pi'ct real  ment  course. 

Rigid  dietary  restriction  of  fa1.  choh'stei'ol,  and  caloi'ics  has  been  successful  in 
clearing  scrum  lactescence  by  lowering  serum  lipids  (75,  88,  91,  120).  Selective 
limitation  of  dairy  foods,  coconut  oil,  and  alcohol,  however,  has  been  reported 
to  maintain  a  normal  serum  lipid  concentration  (12-")).  Wilkinson  prefers  a  regi- 
men of  spaced  fat  feeding,  allowing  postprandial  hyp(>rlip(>mia  to  sul)side  prior 
to  the  next  meal.  This  occurs  within  24  lioni's  in  7')  per  cent  of  his  patients.  Spac- 
ing of  meals  is  gauged  l)y  tiie  time  re([uii'etl  for  an  indi\  idual  to  clear  his  serum 
of  a  fat  loadafler  one  or  more  months  of  e(iuilibrat ion  ( 122).  IntraveiK)Us  neutral 
fat  emulsion  will  decrease  serum  triglycerides  and  cholesterol,  but  is  impractical 
for  long-term  maintenance  therapy  (80). 

Administration  of  lecithin,  choline,  thyroxine,  insulin,  and  li\-er  exti'act  (100), 
as  well  as  blood  transfusions  (7."),  100),  is  ineffective.  l'>sti-og(>n  therapy  combined 
with  a  low-fat  diet,  gi\'en  for  at  least  two  months,  will  ])artially  contrc)!  .serum 
lipids  (12(),  127).  d-sitostei'ol  intei'feres  with  cholesterol  absorption  from  the 
gut  and  fi'om  bile,  probably  by  comix'tition  with  cholesterol  for  esterification. 
When  gi\-en  orally  to  patients  with  idiopathic  hyperlipemia,  a  prolonged  fall  in 
serum  cholesteiol,  t l  igiycei  ides,  and  total  lipids  is  only  moderately  well  obtained, 
the  effect  on  phosi)holii)ids  being  less  marked  (128).  The  u.se  of  oral  chlorpro- 
mazine  in  dosages  of  100  200  mgm  daily  has,  in  two  pati(Mits,  convincingly 
lowered  all  seinim  li])id  fiactions,  i)ai1  icularly  t riglyceiides,  to  near-normal 
levels,  with  a  subsc(|uenl  rise  to  the  preti-eatment  range  uj^on  discontinuance 
of  the  drug  (120). 

The  striking  etlect  of  heparin  on  acceleration  of  fat  transport  has  stimulated 
extensixc  clinical  ti'ials  in  idio|)athic  hyperlipemia.  .V  single  injection  of  heparin 
cau.ses  a  fall  in  all  \\\m\  components  (12'.l  lol  ),  as  well  as  a  shift  in  lipoproteins 
to  the  lower  S,  classes  (7'.l).  .\  continuous  intra\-enous  infusion  in  alimentary 
hyperlipemia  I'etui'iis  the  abnormal  I'"-lipid  tolerance  cur\-e  to  normal  (58). 
One  to  two  thousand  I.l'.  of  sublingiial  hepai-in  clarifies  p(»st prandial  liyper- 
lipemic  seiiun  (i;;2).  .\lthougli  sustained  normal  lipid  le\-els  are  seldom  obtained, 
heparin  thera])y  repicsents  an  impoi'tant  adjunct  to  dietary  management.  Its 
usefuliK'ss  will  inci'ease  as  the  simple)-  routes  of  administration  prove  their  merit 
with  more  ])i'otracted  e\aluation. 

()bsei  \  ,ii  by  Altschul  and  his  associates  (loo),  later  confirmed  by  others 
(lo4-  lo7)  indicated  that  nicotinic  acid,  in  contrast  to  its  amide,  is  a  potent  agent 
in  depressing  sei'um  cholesterol  le\-els  in  normal  and  hypercholesteremic  indi- 
viduals. Its  mechanism  of  action  is  unknown.  Application  of  nicotinic  acid  to 
patients  with  idiopathic  liy])eiiii)emia,  in  daily  oi-al  dosages  of  ;)  (im,  maintained 
reduction  of  all  sei'um  lijjid  fractions,  with  cholesterol,  triglyceride,  and  total 
lipid  res])onse  exceeding  that  of  i)hospholipids.  Carbohydrate  tolerance  in  non- 
diabetic  indi\  iduals  was  also  consistently  and  signihcantly  diminished  (138).  As 
yet,  no  major  side-effects  have  been  reported. 
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MaiiagenuMit  of  patients  with  uliopathic  hyp(M'lipemia iss( ill  imi)(>rfoft.  Diotaiy 
fat,  cholesterol,  and  calorie  restriction  appeal's  to  he  iinjioi  tant .  The  supple- 
mentary administration  of  nicotinic  acid,  hepaiin,  or  ethinyl  estradiol  seems  to 
enhance  the  effect ixcness  of  dietaiy  therapy,  l)Ut  freciuently  does  not  achieve 
the  optimal  sustained  depression  of  serum  lipids  to  normal  levels. 
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IXTHOUrCTIOX 

Biocliemical  abnormalities  in  lipid  metal)()lism  may  occur  in  respcmse  to  dis- 
orders of  biliary,  pancreatic,  endocrine,  or  renal  function.  When  the  serimi  total 
lipid  level  exceeds  1  ( Im  per  cent,  and  the  ])i-c(loniinant  rise  is  in  the  t  i-i<i;lyceride 
(neutral  fat)  fraction,  serum  lactescence  may  appear,  and  the  I'esultant  state  is 
called  hy])ei-lipeniia.  When  liypei-lipemia  is  unassociated  with  any  known  causa- 
tive factor,  it  is  designated  itliopathic,  and  icpresents  a  primary,  inborn  defect  in 
circulating  lipid  clearance,  whereby  lipids  are  retained  in  the  blood  stream  for 
grossly  prolonged  periods  of  time  (1-3). 

Idiopathic  hyi^erlipemia  is  a  familial  condition  appai-ently  inhei-ited  as  an  in- 
complete dominant  trait  (4,  .')).  Some  patients  with  this  disoider  hiivr  ])vvn  found 
to  be  deficient  in  a  specific  tissue  enzyme,  lipoprotein  lijiase,  which,  when  acti- 
vated by  heparin,  is  capable  of  accelei'atiniz;  the  cleai-aiice  of  cii'culating  lipids 
(6,  7).  The  reco\-ei-v  in  ]ihisnia  of  a  lii)id  mobilizing  hoimoiie  I'eleased  by  the 
posterior  pituitary  giand  ha>  led  \n  sjjeculat  ion  that  it  ma\-  be  present  in  exces- 
si\-e  amounts  in  the  hyperlipemic  state  (S.  Its  mechanism  of  action  is  to 
stinnilat(>  the  elaboration  of  triglycerides  from  adipose  tissue  into  the  circulation. 

The  cai-bohydi-ate  metabolic  defect  in  diabetes  mellitus  is  accompanied  by  a 
i-etardation  of  fatty  acid  synthesis,  accelerated  ketogeiiesis,  and  excessi\'e  lipid 
mobilization  fi'om  fat  de])ots.  \\'hen  diabetes  is  uncontrolled,  ketosis  and  hyper- 
li])emia  ma>-  icsult  (1,  10 -i;!).  The  biochemical  deviations  from  noi-mal  fat  me- 
tabolism in  diabetes  mellitus  and  idiojjathic  hyperlijiemia,  and  the  accompany- 
ing clinical  chai'actei'istics,  ha\'e  recently  been  rexiewed  extensively  (14). 

\Mi(>n  lactescent  serum  is  fount!  in  a  patient  with  uncontrolled  tlial)etes  mel- 
litus, its  origin  is  often  difhcult  to  di.scern,  since  it  may  reflect  the  presence  of 
either  diabetic  hyperlipemia  oi-  idiopathic  hyperlipemia  or  both.  Although  the 
principal  immediate  concern  is  the  rapid  regulation  of  the  diabetic  ketosis,  the 
long-term  management  and  prognosis  deiX'iid  heax'ily  on  the  early  recognition  of 
an  undei'lying  lipid  metabolic  abnormality  if  on(>  exists.  To  illustrate  this  prob- 
lem, the  following  patient  with  idioi)athic  hypei-lij)eniia,  complicated  by  diabetic 
ketosis  is  presented. 

C.\SE  REPORT 

A  41  year-old  white,  .\inpric;ni  male  diabetic  entered  The  .Mouiit  Sinai  Hospital  because 
of  diabetic  ketosis  and  hietesceiit  serum.  The  patient,  a  fdiincr  |)]ize  fiijlitei-,  was  known 
to  hiive  h.ad  diali(>tes  nieilitus  of  five  years  (hn-atioii,  controlled  for  tli(>  first  four  years  by 
dail\'  injertions  of  1.")  units  of  frjoliin  insulin,  supplanted  dui'lnf;  the  la-:t  \-ear  1)\'  250  mgm 
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of  tolbutamide  each  day.  For  several  months,  the  patient  had  noted  the  presence  of  2  to  4 
plus  glycosuria,  as  determined  by  clinitest  tablets.  He  related  ;i  two  month  liistorv  of  vir- 
tuall\-  constant,  dull,  pulsatile,  occipital  headaches,  niosl  scx-crc  .■iidiind  niidnifiht ,  a.'^so- 
ciatod  with  |)ol\uria,  i)olydii)sia ,  weakness,  parcst  licsias  of  the  riKtil  hand,  and  ;i  papular 
skin  eiaipt  ion  on  t  he  .antci  ioi-  t  hora.x  .and  low  er  cxt  icniit  ics,  which  on  occasion  w  as  prurit  ic. 
DuriuK  I  he  past  nioiit  h,  t  he  patient  w  as  aw  are  n(  l  |-e(|nenl  fl.at  ulence  .-ind  post  prandial  ret  i  ci- 
sternal  liurninn,  unrelieveil  by  antacids,  as  well  as  inihl  recuirenl  calf  pain  on  walking  .and 
infreiiuent  p.alpit  at  ions  of  the  heart.  'J"he  patient's  .appetite  wa-^  excellent,  and  his  wcifiht 
had  remained  slalile.  He  denied  an\-  acute  epismle  of  abdominal  pain  in  the  ])ast ,  diai'rhea, 
previous  exanthema,  d\spnea.  or  anginal  t\pe  pain. 

More  than  20  \-ears  eai  liei'.  I  he  p.it  ieni  h.icl  been  t  reated  for  pneumonia  and  two  cerebral 
concussions.  Fifteen  \  ears  ]ire\iously ,  he  contracted  falciparum  malaria  in  New  (luiiiea, 
accompanied  by  .alopecia  uiii\'ersalis.  .\de<|uate  ,atal)rine  ther.ap\-  was  administered,  with 
no  subse(|uent  adverse  se<|iiel,ae.  There  was  no  knowled^^e  of  persistent  splenoniefjaly . 

The  p.il  ient 's  mot  hei-  is  a  known  diabet  ic  w  it  h  coexist  ent  idiopat  hie  h \  perii  pemia .  Under 
optiin.al  di.abetic  conlroi,  her  total  serum  lipids  mcasnivd  I, (id,-)  ninni  per-  ca-nt  ,  of  which  52 
per  (aail  (S:f's  mjim  per  cent  )  were  t  rit!:l\  (a'rii les .  t  he  remaining  hpid  t  ract  ions  also  being  ele- 
vateil.  The  p.itient 's  father  is  a  non-diabetic  with  essentialf\-  norm.al  serum  lipids  in  all  frac- 
tions. His  I  lit  .a I  hpid  concent  rat  ion  w  as  025  mgm  pei-  (a^nt  .  ecinl  aiiiing  .>i  per  (a^nt  I  i'.tl  mgm 
per  (a'nt  )  t  rigl\ aaM-ides  (Table  1  I. 

The  patient  on  ph\sic,al  examination  appeared  husk\-  and  somewhat  obese.  He  was 
afebrile,  with  a  ventricuhii-  rate  of  SO,  and  a  blood  press\ire  of  r2()/75.  (leneralized  alopecia 
was  evident.  A  skin  eruption  was  picsent  on  the  anterioi-  chest  ,and  legs,  consisting  of  small, 
discrete,  non-pust  iilar.  .\c  How  papules  wit  h  a  red  base.  Fiindiisiaipic  ch.anges  consistent  with 
lipemia  retinalis  were  obsei'ved  in  the  absence  of  other  retinal  ,a  I  inorinalit  ies.  There  was 
firm,  non  teniler  hep.atic  and  splenic  etdargement ,  with  the  liver  .and  spleen  desia'iiding 
four  cm  and  twn  cm  beneath  the  right  and  left  costal  margins,  respectively  Peripheral 
pulses  were  full.  The  only  neurologic  abnormalit\'  was  ,a  diminish(al  vibiatorx-  sensation  in 
the  feet  and  ankles.  The  heart  was  slightly  enlai  ge(|,  w  il  h  ,a  normal  t  bird  heai  t  sound  audible 
along  the  left  sternal  lioi-der.  There  was  also  moder.ale  benign  h\  pert  ropli\'  of  the  piostate. 

At  the  time  of  admission,  the  jiatient 's  urine  containeil  ghua.se  in  excess  of  two  ))er  cent , 
in  association  with  ketone  bodies.  The  blood  was  grossly  cream>',  and  fasting  blood  sugar 
determinations  ranged  between  188  and  2ti'2  mgm  pei-  cent .  Serinn  amylase  was  ten  modified 
Somogyi  units  (normally  80-180).  An  er\  lhroc\  te  sedimentation  rate  was  24  mm  in  one  hour. 
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Senmi  sodium  miuI  chloridf  coticoiit  rat  ions  were  niai  ki'dly  dcprossed  while  lactesccnce 
jici-sistod  (|)rol)alil\-  art  il'art  ual  I ,  Imt  siil)se(iuf'iit  ly ,  tlii'  clcrt  rol\ I  c  levels  returned  to  nor- 
mal. The  carbon  dioxide  content  of  t  he  venous  hlood  w  as  L'S.  1  nilvi  I..  Thx  roidal  radioactive 
iotline  uptake  was  Ho  jx'r  cent  of  the  adnn  nist  erei  1  dose  in  24  hours.  The  elect  locardiogram 
showed  nons|)(>cific  ST  sediment  and  '1'  w  ,-i\-e  changes.  .Mxloniinal  roentgen  lilms  failetl  to  dis- 
close the  presence  of  calcihcat  ions  in  the  region  of  the  pancreas.  Serum  protein  studies  re- 
vealed a  mucoprotein  level  of  1  1 1  innwi  per  cent  (noiniall\'  IS-75i,  acid-precipitai)le  globulin 
of  19.5  units  (normally  I  S),  and  a  zinc  sulfate  tuibidit\-  of  foiir  units  (normally  4-8).  This 
was  interpreted  to  in<licate  high  ai  globulin  .ind  oj  plus  ,i  globulins,  with  a  relatively  low 
ganuua  globulin,  a  cond)ination  compatible  with  li\ perlipoproteineniia. 

Total  serum  lipids  were  lO.oHO  mgm  per  cent ,  with  S.'AKI  nigm  jxu-  cent  triglycerides,  1,040 
mgm  per  cent  i)hospholipids,  and  1 ,1(IS  mgm  |)ei'  cent  cholesterol,  of  wliich  660  mgm  per  cent 
was  esterified  (Table  1  ). 

Tiie  i)at  lent  was  inuuediat  ely  st  .a  it  cil  on  6,')  to  75  units  of  \i>u  insulin  daih'  and  a  low  fat, 
low  calorie  diet,  .\fter  tliice  d,a\s  had  elapsed.  llie  ketosis  had  subsided,  but  var\ing  ciuanti- 
ties  of  gl.\cosuiia  p(>rsisteil.  ]?\  this  time,  fasting  serum  lipid  values  liad  (h^clined  to  a  total 
conc(>nt lat ion  of  2.555  mgm  pel- cent  ol'  w  hich  1 .565  mgm  ]ier  cent  represented  1  liglycerides, 
464  mgm  i)er  cent  phospholipids,  and  526  mgm  percent  cholesterol,  with  'M\S  mgm  jjer  cent 
cholesterol  esters.  \\'ithin  a  few  more  ila\s.  the  eruptive  xanthomata  and  lipeniia  retinalis 
had  disappeared,  and  the  li\-er  had  receded  somewhat  in  size.  I5y  the  twelfth  day,  the  patient 
was  agl>'cosuric,  and  left  the  hospital  against  advic<'. 

Seven  and   '  half  months  later.  :ifler  continued  <li,abetic  tlierapw  the  patient's  serum 

again  appeared  lactescent  .  .\t  t  his  t  ime.  a  fast  ing  blood  sugar  level  was  167  mgm  per  cent, 
associated  with  considerable  glycosuia  and  no  ketonuria.  Total  serum  lipiiis  wei-e  2,620 
mgm  per  cent,  containing  1.722  mgm  per  cent  t  riglxcerides,  A'M\  mgm  per  cent  phospho- 
lipids, and  462  mgm  per  cent  cholesterol,  of  which  2S9  mgm  |)er  cent  was  esterified  (,Table  1). 

DISCUSSION 

The  combiiitition  of  historical  features,  physical  liiidiiiss,  and  therapeutic 
response  to  a  (Uahetic  regimen  serves  to  differentiate  diabetic  fi-om  idiopathic 
hyperhpemia.  In  (haljctes  ineilitiis,  lactescent  .sciiun  is  .seen  only  in  the  piesence 
of  hyper<!;lycemi;i  and  ketosis,  with  rare  exceptions,  and  usually  without  any 
characleiist  ic  chanjics  in  physical  appearance.  Hc'patomegaly  may  he  present, 
ho\vc\-cr,  hut  its  onset  does  not  typically  coincide  with  the  development  of  hy- 
p('iii])iMnia.  i*'ollowing  a(le([uate  treatment  of  the  di;d)etic  ketosis,  the  serum 
lipid  lc\cls  i-cturn  fairly  rapidly  to  normal  as  the  ketonemia  disappears  (10,  12). 
Altliou<ili  dialx'tes  fre(|uently  is  familial,  diabetic  hyperlipemia  is  not  present  in 
well  rcfiulatfd  diabetic  rclat  i\-es. 

In  contrast  to  the  diabetic  with  .secondary  hyperlipemia,  the  patient  with 
idiopatliic  hyperlipemia  may  ha\'e  a  ])receding  history  of  .serum  laetescence. 
There  is  occasionally  a  lainilial  incidence  of  hyperlipemia.  Frecjuently,  the  pa- 
tient describes  recurrent  attacks  of  acute  tdxioininal  pain,  which  usually  represent 
a  chronic,  i-elapsing  pancreatitis  ( 1 ,  4,  1."),  1(1).  ( )ften  t here  is  hepatic  and  splenic 
etilai-^('m<'iit  (17,  IS),  ('rii])ti\c  .xanthomatosis  ( 18,  1!)),  and  lipemia  retinalis  (18). 
\ot  infre(|iiently,  xanthoma  ttiberostun  is  present  (15).  When  the  .serum  lipid 
level  in  idioptithic  hyperlipemia  is  augment(>d  by  diabetic  hyperlipemia,  the 
latter  component  usually  responds  well  to  insidin  therapy.  However,  serum  lipid 
levels  (all  fractions)  remain  somewhat  elevated,  even  with  dietary  fat  restriction. 
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When  idiopathic  hyperlipemia  is  accompanied  l)y  diabetes  melHtus  and  severe 
vascular  disease,  the  serum  lipid  level  fluctuates  widely,  and  may  be  markedly 
exaggerated  by  lack  of  diabetic  control,  even  without  ketosis.  Treatment  of  the 
hyperlipemia  in  these  patients  is  generally  unsatisfactory.  The  difTerent  behavior 
of  these  individuals  led  Adlersberg  and  Wang  to  classify  this  combination  of 
findings  as  a  distinct  syndrome  (20). 

Although  appropriate  regulation  of  diabetes  mellitus  may  minimize  the  in- 
cidence of  premature  atherosclerosis,  if  idiopathic  hyperlipemia  in  the  same 
patient  remains  untreated,  the  same  predisposition  to  coronary  heart  disease 
exists  (15).  Chiefly  for  this  reason,  correction  of  the  primary  lipid  defect  must 
be  attempted.  Although  maintenance  of  a  normal  serum  lipid  level  is  seldom 
achieved,  the  most  favorable  response  follows  the  institution  of  a  low  fat,  low 
calorie  diet,  supplemented  by  an  antilipemic  drug,  particularly  heparin  (21-23), 
nicotinic  acid  (24,  25),  or  ethinyl  estradiol  (26). 

The  patient  described  emphasizes  the  difficulty  in  evaluating  hyperlipemia 
in  a  diabetic.  Lactescent  serum  remained  undiscovered  until  lack  of  diabetic 
control  imposed  an  additional  embarrassment  on  the  already  abnormal  fat 
metabolism.  As  serum  lipids  rose  to  remarkable  heights,  there  appeared  the 
typical  clinical  manifestations  of  hyperlipemia:  eruptive  xanthomatosis,  lipemia 
retinalis,  and  hepatosplenomegaly.  (The  role  that  the  pre\  ious  malaria  played 
in  the  current  enlargement  of  the  spleen  is  undetermined).  Relapsing  pancre- 
atitis is  not  an  essential  feature  for  diagnostic  confirmation.  In  spite  of  the  low 
serum  amylase  determination,  there  is  no  clinical  evidence  in  this  patient,  other 
than  diabetes  mellitus,  to  suggest  chronic  pancreatic  insufficiency.  Treatment 
of  the  diabetic  ketosis  presumably  ameliorated  only  that  increment  of  hyper- 
lipemia to  which  keto.sis  contributed,  without  restoring  lipid  levels  to  normal. 
It  is  to  be  anticipated  that  the  therapy  instituted  would  not  be  capable  of  sus- 
taining normality  in  lipid  concentration  of  the  blood.  The  apparent  lability  and 
rapid  fluctuations  in  the  patient's  serum  lipids  suggest  that,  even  in  the  absence 
of  athanced  \'ascular  insufficiency,  this  patient  may  well  represent  an  early 
example  of  the  syndrome  described  by  Adlersberg  and  Wang  (20).  The  thera- 
peutic approach  toward  this  patient  must  be  one  of  combined  diabetic  regula- 
tion and  dietary  measures  aimed  at  maintaining  low  serum  lipid  levels.  The 
latter  might  most  readily  be  accomplished  by  the  supplementary  use  of  antili- 
pemic agents. 

SUMMARY 

A  case  of  idiopathic  familial  hyperlipemia  in  a  41  year-old  white  male  diabetic 
is  presented.  Failure  to  adeciuately  control  the  patient's  diabetes  resulted  in 
the  development  of  ketosis,  accompanied  by  serum  lactescence  with  enormous 
elevation  in  the  serum  triglycerides,  eruptive  xaiithomata,  lipemia  retinalis,  and 
hepatosplenomegaly.  All  the  clinical  manifestations  of  this  condition  responded 
satisfactorily  to  the  restoration  of  diabetic  control  and  maintenance  of  a  re- 
stricted fat  intake,  with  the  exception  that  all  fractions  of  the  serum  lipids  failed 
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to  return  to  normal,  Init  only  to  a  level  where  frank  lactescence  disappeared. 
The  clinical  tindin^s  and  course  of  events  serve  to  differentiate  the  underlying 
metabolic  abnormality  from  diabetes  mellitus  with  secondary  hyperlipemia. 
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DIAGNOSTIC  CONIZATION  OF  THE  UTERINE  CERVIX  IN 
PREGNANCY 


MALCOLM  G.  IDELSON,  M.D.,  and  JOSEPH  J.  ROVINSKY,  M.D. 
\cw  York,  N.  y. 

The  diagnosis  of  carcinoma  in  situ  of  the  cervix  during  pregnancy  has  usually 
been  suspected  on  the  basis  of  abnormal  cytologic  smears,  to  be  confirmed 
ordinarily  by  multiple  punch  biopsies.  Because  of  the  frequent  difficulty  in 
differentiating  physiologic  pregnancy  changes  of  the  cer\'ical  epithelium  from 
neoplastic  changes,  many  pathologists  have  been  reluctant  to  make  a  definite 
diagnosis  of  carcinoma  in  situ  at  this  time.  Cold  knife  conization  of  the  uterine 
cervix  in  pregnancy  has  only  rarely  been  utilized  as  a  diagnostic  aid.  This  report 
has  two  objectives:  First,  to  emphasize  that  the  microscopic  diagnosis  of  pre- 
invasive carcinoma  of  the  uterine  cervix  can  and  should  be  made  during  preg- 
nancy and  the  methods  of  obtaining  tissue  for  study  should  be  the  same  as  in 
the  non-pregnant  state.  Second,  to  illustrate  in  a  case  report  a  techniciue  by  which 
cold  knife  conization  of  the  cervix  during  pregnancy  may  be  rendered  feasible 
and  safe  for  mother  and  fetus. 

The  uterine  cervix  undergoes  alteration  during  pregnancy  (1).  It  becomes 
edematous  and  very  vascular.  One  may  find  a  decidual  reaction  in  the  stroma 
and  there  is  often  eversion  of  the  cylindrical  endocer\ical  epithelium  with 
secondary  inflammatory  changes.  The  endoc(>r\  ical  canal  becomes  the  site  of 
reserve  cell  proliferation  and  scjuamous  metaplasia.  The  stratified  squamous 
epithelium  of  the  ectocervix  becomes  thicker,  and  responds  to  the  endocervical 
evei  sion  l)y  epidermidiziiig  these  areas.  Basal  cell  hyperplasia,  the  most  important 
and  controversial  histologic  change,  is  found  in  10  to  20  per  cent  of  pregnant 
cervices  (1-3).  This  lesion  may  arise  in  the  endocervix  as  a  product  of  reserve 
cell  hyperplasia,  and  occurs  somewhat  less  frequently  in  the  basal  layers  of  the 
ectocervix  and  in  areas  of  epidermidization.  The  true  site  of  origin  is  often 
impossible  to  determine.  A  majority  of  these  hyperplastic  epithelial  alterations 
will  revert  to  normal  within  six  months  after  (l('li\(M  v  (1-4).  Lesions  that  have 
not  disappeared  by  this  time  tend  to  persist  and  e\en  progress.  The  degree  of 
hyperplasia  in  pregnancy  can  be  inai  ked,  and  there  may  be  some  cellular  at.ypism 
and  incomplete  loss  of  epithelial  stratification.  Some  of  these  anaplastic  changes 
will  i)i(i(luce  suspicious  cyloloa.ic  smears  (.")).  The  cases  of  basal  cell  hyperplasia 
with  more  atypism  are  Ic-^s  likely  t(i  i-e\-ert  to  normal  (o,  G). 

Many  cases  of  basal  cell  hypei  plasin  are  not  limited  or  even  related  to  preg- 
nancy, but  represent  coincidental  findings  (4,  (i,  7).  Their  incidence  and  rate  of 
reversion  are  the  same,  iri('si)ecti\-e  of  pregnancy.  Persistent  cases  of  atypical 
hyperplasia  are  of  great  imj^ortance,  for  they  may  be  coexistent  with  preinvasive 
carcinoma  or  eventually  progress  thereto  (5,  8).  The  finding  of  basal  cell  hyper- 
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pla.siii  with  degrees  of  atypism  should  not  he  regarded  lightly  at  any  time.  The 
patient  exhibiting  this  lesion  descrNcs  diagnostic  conization  of  the  cervix  and 
careful  follow-up.  Hellnian  suggested  tiiat  epithelial  dysplasias  arising  in  the 
endocervix  are  usually  reversible  and  directly  related  to  the  pregnancy,  although 
identical  changes  may  be  produced  in  this  area  by  unopposed  estrogen  stimu- 
lation, infection,  and  trauma  (1 ).  He  considers  the  atypical  hyperplastic  changes 
in  the  ectocervix  in  a  different  category,  independent  of  pregnancy  or  hormonal 
stimulation  and  less  often  reversible.  There  is  no  agreement  as  to  whether  the 
endocervical  or  ectocervical  lesion  is  more  significantly  related  to  subseciuent 
carcinoma,  although  invasive  carcinoma  in  general  probal)ly  originates  more 
often  in  the  cervical  canal  than  on  the  ectocervix. 

The  epithelial  changes  in  the  cervix  during  pregnancy  have  on  occasion  ob- 
scured the  histologic  criteria  for  the  diagnosis  of  carcinoma  in  situ.  There  has 
been  a  tendency  on  the  part  of  many  observers  to  procrastinate  with  a  suspicious 
lesion  into  the  puerperium,  and  to  make  a  definite  diagnosis  of  carcinoma  in  situ 
only  in  persistent  lesions.  Greene  and  Peckham  (9),  Marsh  and  Fitzgerald  (10), 
and  Carter  (11)  have  objected  to  this  indecisive  approach.  These  authors  feel 
strongly  that  a  definite  diagnosis  can  and  should  be  made  during  pregnancy. 
Greene  and  Peckham  do  not  recjuire  complete  loss  of  stratification  as  one  of  the 
diagnostic  criteria,  but  do  insist  on  nuclear  abnormalities  in  all  layers  (9). 

Cervical  cytology,  as  well  as  histology,  reflects  the  cellular  changes  occurring 
in  the  ecto-  and  endocervix  during  pregnancy,  and  there  has  been  similar  hesi- 
tation in  making  an  absolute  interpretation  of  Papanicolaou  smears  taken  at 
this  time.  With  increasing  experience,  longer  follow-up  studies,  and  a  growing 
understanding  of  the  histologic  changes  of  pregnancy,  greater  certainty  has 
been  acliie\ed  in  the  evaluation  of  cytologic  smears  taken  during  gestation. 
Nieburgs  and  Clyman  state  that  during  pregnancy  "only  the  parabasal  cell  dys- 
karyosis,  if  associated  with  marked  hyperchromasia,  is  considered  an  adequate 
cytologic  basis  for  a  .suggestive  interpretation  of  carcinoma  in  situ"  (12).  Today 
cervical  cytology  is  con.sidered  an  important  and  reliable  sciccning  tcchnicjue 
and  guide  in  the  detection  of  atypical  and  malignant  cer\  ical  lesions  during 
pregnancy  (5,  13-15). 

The  entity  of  carcinoma  in  situ  of  the  cervix  is  the  same,  irrespective  of  preg- 
nancy. It  has  the  same  incidence,  approximately  0.5  per  cent,  in  both  pregnant 
and  non-pregnant  women  and  does  not  seem  to  be  influenced  in  any  way  by  one 
or  more  pregnancies  (5,  11,  13).  Evidence  is  accumulating  that  true  carcinoma 
in  situ  is  an  irreversible  lesion  (2,  i)  11,  I.'!).  A  resume  of  the  reported  cases  of 
carcinoma  in  situ  diagnosed  dui'ing  pregnancy  and  followed  for  at  least  six 
months  postpartum  shows  that  approximately  80  per  cent  of  the  lesions  persisted. 
The  "disappearance"  of  one  fifth  of  these  lesions  has  been  explained  on  the  ba.sis 
of  either  complete  removal  at  the  time  of  original  biopsy  or  incorrect  interpre- 
tation of  the  pathologic  changes  at  that  time.  Greene  and  Peckham  pointed  out 
that  the  same  rate  of  "disappearance"  existed  in  those  cases  of  preinvasive  carci- 
noma diagnosed  and  followed  in  the  non-pregnant  state,  and  probaljly  ft)r  the 
same  reasons  (9). 
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The  diagnostic  problem  in  the  non-pregnant  patient  is  to  rule  out  invasive 
carcinoma  of  the  cervix.  Carcinoma  situ  is  often  found  in  the  surface  epithelium 
immediately  adjacent  to  areas  of  invasive  carcinoma  (5,  8).  Cold  knife  conization 
of  the  cervix  may  find  evidence  of  this  invasion  not  revealed  by  multiple  punch 
biopsies.  This  diagnostic  error  in  one  large  series  was  3.6  per  cent  (9),  and  in  an- 
other analysis  7.5  per  cent  (15).  There  is  every  reason  to  assume  that  at  least  the 
same  percentage  of  error  will  obtain  during  pregnancy.  Yet  cervical  conization  to 
rule  out  invasion  has  rarely  been  performed  in  the  parturient.  An  incomplete  diag- 
nosis, based  on  a  reluctance  to  perform  cold  knife  conization  of  the  cervix  in  preg- 
nancy, carries  an  overwhelming  risk  for  the  patient.  Whereas  the  fire  year  sur- 
vival rate  of  patients  with  invasive  squamous  cell  carcinoma  of  the  cervix 
treated  prior  to  the  34th  week  of  gestation  does  not  differ  appreciably  from  that 
of  the  non-pregnant  state  when  compared  stage  for  stage,  this  rate  drops  to  less 
than  25  per  cent  when  the  diagnosis  is  made  or  treatment  deferred  to  term  or  the 
puerperium  (16,  17).  It  is  obvious  that  a  secure  diagnosis  of  carcinoma  //(  sihi 
during  pregnancy  is  imperative,  and  therefore  cer\-ical  conization  must  not  be 
deferred  to  the  postpartum  period  if  it  can  be  carried  out  safely. 

CASE  REPORT 

A.  R.  (MSH  #  142287),  a  43  year  old  Puerto  Kican  gravida  3,  para  2-0-0-2,  was  first  .seen 
in  the  Prenatal  Clinic  of  The  Mount  Sinai  Hospital  in  Januaiy,  1960.  The  expected  date 
of  confinement  was  June  23,  1960.  Her  last  delivery  had  been  in  1938.  Menstrual  ])eiiods 
had  been  regular,  with  no  intermenstrual  or  post -coital  spotting.  The  history-  and  physical 
examination  were  within  normal  limits;  the  cervix  was  unremarkable  on  inspection.  Routine 
cervical  cytologic  smeais  were  t.iken,  and  reported  as  showing  large  numbers  of  cells  with 
changes  suggestive  of  atypical  liyperi)lasia.  Repeat  smears  one  month  later  again  sliowed 
marked  atypical  hyperplasia,  .\cconlingly,  the  patient  was  admitted  to  the  hospital  in  the 
26th  week  of  gestation  for  fiirthei-  diagnostic  procedures. 

In  the  operating  room,  under  general  anesthesia,  the  patient  was  placed  in  the  lithotomy 
position  and  the  cervi.x  visualized  and  painted  with  Lugol's  solution.  Five  punch  biojjsies 
were  taken  around  the  circumference  of  tlie  scpiamocolumnar  junction.  Bleeding  fi'om  the 
biopsy  sites  w-as  brisk,  and  figure-of-ciglil  cludinir  c.-itKut  suluies  \\(>re  n(>cessaiy  to  secure 
hemostasis  at  each  site.  The  estimated  blood  loss  u  as  appro\iniatel\-  400  cc,  and  t  he  patient 
re(iuired  one  unit  of  blood  to  restore  the  blood  pressure  which  had  dropped.  The  post- 
operative course  was  benign.  Pathologic  examination  showed  scattered  areas  of  excessive 
squamous  ('ell  epithelial  proliferation;  in  one  area  there  was  marked  cell  atyi)ism  and 
many  mitoses  throughout  all  layers.  \o  infiltration  could  b(>  found.  The  interpretation  was 
that  of  carcinoma  in  situ. 

Further  cytologic  studies  of  the  cervix  continued  to  slu)w  grossly  abnormal  cellular 
morphology.  In  the  32nd  week  of  gestation,  when  the  baby  was  considered  to  be  fiUly 
viable,  the  patient  was  readmitted  to  the  hospital  for  conization  of  the  cervix. 

In  the  operating  room,  under  general  anesthesia,  tlie  cervix  was  ("xposed  an<l  grasped  in 
four  quadrants  with  AUis  clamps.  Inspection  revealed  that  the  poilio  vaginalis  of  the  cervix 
was  three  centimeters  long,  the  external  os  two  centinietiMs  dilated,  and  the  internal  os 
closed.  .\  fji  ':>  braided  surgical  silk  suture  was  passed  subnuicosally  .-is  a  purse-string  at  the 
junction  of  the  rugose  v;igina  with  the  snujoth  portio  vaginalis  of  the  cervix.  The  bladder 
was  not  advanced,  rioi  was  .attempt  made  to  reach  the  level  of  the  internal  os.  The 
suture  was  not  fixed  lo  the  (■(M\ical  substance,  and  was  tied  with  oidy  moderate  tension  to 
avoicl  cutting  thi-ough  the  edematfjus  tissues.  A  cold  knife  conization  of  the  s([uanu)CO- 
lumnar  junction  and  the  dist.-d  f  hiee  fourths  of  the  endocervix  was  then  accomplished  with 
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ease;  the  apex  of  the  cone  reached  the  level  of  the  ])urse  string;  sutui'e.  Bleeding,  in  contrast 
to  the  previous  procedure,  was  iieKlifiil'lf^-  Four  St  urnidorf -like  sutures  of  0  chromic 
catgut  were  placed  in  the  four  <iuadrants  of  the  cervix,  both  to  conti'ol  slight  oozing  from 
the  mucosal  edges  and  to  reconst  l  uct  tli(>  cervix.  XeitlKM-  vaf^iual  packing  nor  vasocoii- 
stricling  solutions  were  utilized.  The  palient's  post  opci-at  i  vc  course  was  uncvcMit  ful ;  there 
was  IK)  \'aginal  bleeding,  onset  of  uterine  contractions,  or  pyicxia.  The  niicrosco])ic  pa- 
tholog\'  of  the  conization  specimen  again  revealed  preinvasive  carcinoma. 

Sul)sc(|uent  cytologic  studies  of  the  cervix  consistently  demonstrated  only  "slight  epi- 
thelial dysplasia".  In  the  38th  week  of  gestation,  the  patient  entered  the  hospital  in  early 
labor.  Under  spinal  ancst  hf\sia ,  a  female  infant  in  good  condition  weighing  3!)4()  (Ini  w  as 
delivered  \)y  classical  ces:irean  section.  As  part  of  the  same  procedure,  a  total  abdominal 
hysterectomy-  including  a  cuff  of  vagina  and  a  right  salpingo-oophorectom,\-  were  performed. 
The  patient  had  an  uneventful  postoperative  course. 

The  microscoi)ic  pathology-  of  the  surgical  specimen  revealed  residual  preinvasive  carci- 
noma high  in  the  cei  vical  canal.  In  addition,  one  focal  area  in  t  his  r(>gion  showed  sujx'rlicial 
infiltration  of  malignant  cells.  Because  of  the  now  altei-ed  mici-oscoi)ic  di:ignosis,  the  patient 
received  external  radiation  to  the  pelvis. 

DISCUSSION 

Conization  of  the  uterine  cervix  in  pregnancy  has  lour  practical  hazards  and 
one  theoretical  objection.  The  hazards  are:  hemorrhage,  f)nset  of  labor,  .secondary 
cervical  incompetence  resulting  in  pregnancy  wastage,  and  laipture  of  the 
amniotic  sac  during  the  procedure.  The  theoretical  objection  concerns  the  re- 
moval of  the  entire  diseased  portion  of  the  cervix  by  conization,  which  pre\-eiits 
follow-up  with  respect  to  possible  regression.  This  latter  objection  becomes  less 
valid  the  more  experience  indicates  that  definitive  ditignoses  of  caicinoma  in  sitti 
can  be  made  during  pregnancy  on  histologic  criteria  and  withcjut  d(>monst rating 
persistence  of  the  lesion  postpartimi. 

There  have  been  isolated  reports  of  cold  knife  conization  performed  during 
pregnancy.  Greene  and  Peckham  (9)  reported  conization  in  five  pregnant 
patients,  but  did  not  specify  techni([ue  oi'  discuss  complications  of  the  procedure. 
Schmitz  and  his  co-workers  (5,  18)  have  carried  out  cervical  conization  over  a 
period  of  years  in  cases  where  preinvasive  carcinoma  has  been  diagnosed  by 
multiple  punch  biopsies.  These  authors  insist  that  a  diagnosis  of  carcinoma  in 
situ  cannot  be  established  safely  without  adequate  cone  mateiial.  The  total 
number  of  pregnant  cases  coned  is  not  reported,  nor  was  techiiicnie  discussed; 
with  respect  to  complications,  they  stated  only  that  conizations  were  not  re- 
sponsible for  any  inteiTuption  of  pregnancy  (5).  There  was  no  obx  ious  reluctance 
to  perform  this  procedure,  one  conization  being  executed  as  late  as  the  'A'Ah 
week  of  gestation,  and  five  cases  of  invasive  cervical  carcinoma  were  discovered  in 
this  way.  Carter  simply  mentioned  that  in  his  experience  with  cer\-ical  conization 
in  pregnancy  abortion  and  premature  labor  were  not  encountered  (11).  Ferguson 
and  C'avanagh  (14)  and  Offen  and  Ferguson  (19),  reporting  on  the  same  series 
of  cases,  have  performed  conizations  during  pregnancy  from  the  Sth  to  ihe  38th 
week.  Their  techni(iue  invol\-es  injection  into  the  cervix  of  large  volumes  of 
vasoconstricting  solution,  use  of  a  suction  cautery,  lateral  cervical  sutures  for 
both  hemostasis  and  traction,  and  postoperative  packing  of  the  defect.  However, 
the  hemostatic  effects  of  the  combined  techniciue  in  pregnancy  as  compared  to 
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the  nonpregnant  statr  "are  not  quite  as  dramatic,  and  a  larger  blood  loss  maybe 
anticipated."  At  the  time  of  the  initial  report,  seven  of  the  ten  vaginal  deliveries 
following  this  procedure  had  been  premature.  Beecham  and  Andros  carried  out 
cervical  conization  during  pregnancy  with  the  aid  of  a  submucosal  purse  string 
suture  similar  to  the  one  suggested  in  this  report  (20).  The  suture  material  em- 
ployed was  absorbable  ^  1  chromic  catgut,  so  that  the  suture  was  intended  solely 
for  purposes  of  hemostasis.  These  authors  found  two  cases  of  invasi\-e  carcinoma 
in  over  two  dozen  patients  coned,  but  the  procedure  was  often  performed  on  the 
basis  of  positive  cytologic  changes  and  without  prior  punch  biopsies.  Vaginal 
delivery  was  permitted  in  all  cases  except  those  with  invasive  carcinoma;  one 
patient  coned  in  the  36th  week  of  gestation  delivered  uneventfully  48  hours  later. 
Scott  and  co-workers  described  a  technique  for  cervical  conization  whereby  an 
"intracervical  tourniquet"  is  produced  by  the  injection  of  a  saline-adrenalin 
solution  into  the  cervical  stroma,  followed  by  coagulation  of  the  defect  (21). 
Conization  by  this  method  has  been  performed  in  all  trimesters  of  pregnancy 
"without  a  single  pregnancy  loss."  Finally,  Stander  and  Lein  indicated  that  they 
have  utilized  cervical  conization  during  pregnancy  and  cite  their  prerecjuisites 
for  the  procedure  (22). 

Much  experience  has  accumulated  in  our  department  in  the  use  of  the  sub- 
mucosal purse  string  (or  Shirodkar)  suture  for  correction  of  incompetence  of  the 
internal  os  of  the  cervix  during  pregnancy  (2.!,  24).  The  procedure  is  simple  and 
quickly  executed.  It  was  noted  on  repeated  occasions  that  bleeding,  encountered 
in  varying  amounts  in  the  initial  steps  of  the  Shirodkar  procedure,  was  im- 
mediately controlled  once  the  purse  string  suture  was  placed  and  tied.  It  seemed 
that  this  type  of  suture  might  obviate  or  minimize  all  of  the  practical  hazards 
encountered  in  cold  knife  conization  of  the  pregnant  cervix.  By  compressing 
the  deep  blood  supply,  relatively  good  hemostasis  might  be  provided  in  the 
distal  portion  of  the  cervix.  Application  of  the  suture  has  never  induced  pre- 
mature labor  in  our  hands;  to  the  contrary,  increasing  the  cerx  ical  resistance  in 
this  manner  was  effective  in  some  cases  in  minimizing  the  ett'ects  of  an  irritable 
uterus.  The  Shirodkar  suture,  specifically  intended  to  treat  cervical  incompetence, 
would  prevent  secondary  incompetence  and  pregnancy  wastage.  Finally,  the 
constricting  effect  of  the  suture,  placed  just  below  the  internal  os  of  the  cervix, 
would  provide  a  protective  barrier  to  accidental  nicking  of  the  amniotic  sac 
during  the  procedure.  From  this  reasoning,  it  appears  that  a  Shii-odkai-  purse 
string  suture  passed  around  lh(>  ccM'vix  prior  to  conization  should  make  the 
procedure  simple  and  safe  for  both  mother  and  fetus. 

Several  details  are  of  importance.  The  suture  material  employed  must  be  of  a 
permanent,  non-absorbable  nature  in  order  to  dei'ive  not  only  the  short  term 
advantages  of  hemostasis  and  protection  of  the  anniiotic  sac,  hut  the  long  term 
benefits  of  protection  against  cervical  os  incompetence  and  premature  labor. 
The  precise  manner  of  passing  this  suture  has  been  extensively  described  else- 
where; we  feel  that  superficial  placement  of  the  suture  is  important  to  provide  a 
safety  factor  against  severe  cervical  lacerations  or  rupture  of  the  lower  utei'ine 
segment  if  labor  should  supervene  before  the  suture  can  be  removed  (2;!).  \'aginal 
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and  cervical  packing  should  be  avoided,  since  they  might  stimulate  uterine  con- 
tractions; additional  heniostasis,  if  necessary,  should  be  achieved  with  catgut 
sutures  used  in  the  conventional  manner. 

The  level  at  which  the  purse  string  suture  is  placed  about  the  cervix  will 
depend  on  how  high  the  cone  is  intended  to  reach.  In  non-pregnant  patients,  the 
internal  os  is  not  reached  in  many  conization  procedures;  the  residual  area  of 
endocervix  is  often  curetted  at  the  same  sitting  (15).  In  the  gravid  patient,  the 
level  reached  by  cervical  conization  has  not  been  specified  in  the  reports  cited 
above.  We  feel  that  extending  the  cone  to  the  internal  os  or  curetting  the  proximal 
portion  of  endocervix  in  a  pregnant  uterus  imposes  a  great  risk  on  the  incumbent 
pregnancy,  namely  inad\'ertent  amniotomy.  Therefore,  passing  the  Shirodkar 
suture  at  the  level  where  the  rugose  vagina  meets  the  smooth  portio  vaginalis, 
without  mobilization  of  the  bladder,  permits  excision  of  the  distal  three-fourths 
of  the  endocervical  canal. 

Conization  in  the  non-gravid  state  is  subject  to  some  error  and  incomplete- 
ness (15).  During  pregnancy,  the  procedure  may  be  even  less  reliable.  To  obviate 
the  situation  developed  in  the  case  report,  it  is  suggested  that  all  patients  shown 
by  cervical  conization  during  pregnancy  to  have  carcinoma  in  situ  be  delivered 
by  cesarean  section  near  term  but  prior  to  the  onset  of  labor.  Definitive  treatment 
should  await  the  results  of  a  more  complete  diagnostic  conization  after  the 
puerperium. 

SUMMARY 

A.  The  microscopic  diagnosis  of  carcinoma  in  situ  of  the  uterine  cervix  can 
and  should  be  made  during  pregnancy. 

B.  Failure  to  diagnose  and  treat  invasive  carcinoma  of  the  cervix  before  the 
34th  week  of  pregnancy  materially  worsens  the  patient's  prognosis. 

C.  The  only  relatively  certain  means  ot  ruling  out  invasive  carcinoma  is 
microscopic  study  of  tissue  obtained  by  cold  knife  conization  of  the  cervix; 
this  must  be  performed  irrespective  of  pregnancy  or  the  stage  thereof. 

D.  The  indication  for  diagnostic  conization  of  the  uterine  cervix  during 
pregnancy  is  the  finding  of  basal  cell  hyperplasia  with  cellular  atypism  or  pre- 
invasive carcinoma  on  punch  biopsy.  Conization  should  not  be  carried  out 
without  prior  cerx  ical  l)if)psy. 

E.  A  techni(iue  t(j  minimize  the  dangers  inherent  in  cervical  conization  during 
pregnancy  is  described. 

F.  The  diagnostic  limitations  of  the  conization  procedure  during  pregnancy  are 
discussed. 
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A  PSYCHOLOGICAL  ANALYSIS  OF  APPARENT  DEPRESSION 
FOLLOWING  RAUWOLFIA  THERAPY* 


STANLEY  BERNSTEIN,  M.D.  and  AI.  RALPH  KAUFMAN,  M.D. 
New  York,  N .  Y . 

IXTRODUCTIOX 

111  the  past  thrc  ('  years  there  have  been  many  reports  of  depressive  reactions 
in  patients  following  the  administration  of  the  Rauwolfia  preparations  (1-6). 
Such  reactions  have  constituted  a  major  contra-indication  to  a  full  utilization 
of  these  compounds  in  the  treatment  of  many  illnesses.  In  this  study,  an  attempt 
was  made  to  establish  objective  criteria  for  the  predication  of  depression  in 
those  patients  prone  to  respond  in  this  manner  to  the  Rauwolfia  drugs. 

MATERIALS  AXU  METHODS  OF  IXVESTIGATION 

Fifty  eoiiseeutive  patients  from  the  Hypertension  Clinic  and  Dermatology 
Clinic  were  the  sul)jects  of  this  investigation.  These  patients  were  studied  by 
means  of  psychological  tests,  autonomic  reactivity,  and  psychiatric  interviews 
before,  during  and  after  the  administration  of  the  Rauwolfia  compounds.  The 
psychological  tests  included  the  Rorschach,  Thematic  Apperception,  Rellevue- 
Wechsler,  and  Figure  Drawings.  The  epinephrine-mecholyl  test  (Fiiiikeiisteiii 
Test),  a  sensitive  indicator  of  autonomic  reactivity,  was  utilized  in  an  attempt 
to  determine  whether  patients  receiving  Rauwolfia  fall  into  predictable  categories 
of  depressive  potential  (7-10).  The  psychiatric  inter\  iews  emphasized  the  present 
mental  status,  the  past  history,  the  psychodynamics,  and  the  current  adapta- 
tional  maneuvers  of  the  patient.  Special  attention  was  gi\-eii  to  any  disturbance 
of  motor  activity,  mood,  ideational  content,  and  socialization. 

The  subjects  consisted  of  26  males  and  24  females  who  were  predominantly 
in  the  40  to  55  year  age  group.  I'Vjrty  per  (tent  of  the  group  were  of  socio-eco- 
nomically  deprived  Puerto  Rican  and  Negro  origin,  who  were  however  within 
the  average  range  of  intelligence.  The  patients  comprising  the  other  sixty  per 
cent  of  the  group  fell  into  similar  categories  of  socio-economic  and  intellectual 
status.  Nearly  every  patient  was  or  had  been  married.  Patients  in  the  hyper- 
tensive group  were  chiefly  in  the  early  phase  of  their  physical  illness  (six  months 
duration),  while  the  patients  in  the  dermatological  group  were  chiefly  in  the 
chronic  phase  of  their  physical  illness  (three  to  five  years  duration). 

Two  drugs  were  used.  Raudixin®  was  administered  to  47  patients  with  a 
daily  oral  dosage  of  from  50  to  400  mgm.  Three  patients  receix'ed  from  1  to  5 
mgm  of  Serpasil®  by  mouth  every  day. 

All  patients  were  followed  for  tweh'e  to  eighteen  months  while  the  drug  was 

P'rom  the  Dciiartmont  of  Psychiatry,  'i'hc  Mount  Sinai  Hospital,  New  ^'ork,  N.  Y. 
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being  taken.  ^lultiple  base-line  studies  were  performed  on  each  patient.  In 
addition  to  the  initial  psychologieal  test  l)att(>i-ies,  psychiatric  int(M'\-ie\vs  and 
autonomic  tests,  all  j)atienls  recei\e(i  a  coinpletc  medical  work-up  including 
electrocardiogram,  chest  \-ray,  and  lixcr  t'unclioii  lests.  They  were  then  seen 
once  weekly  l)V  the  psychiatrist  and  were  subjected  to  two  or  more  autonomic 
tests  as  well  as  one  or  more  psychological  tests  during  this  study. 

The  psychologists  and  psychiatrist  independently,  on  the  basis  of  their  find- 
ings, placed  the  patients  into  three  groups.  There  were  only  three  cases  in  which 
the  psychologists  and  psychiatrist  differed  as  to  the  depressive  potential  of  the 
patient,  and  this  was  only  a  ([uestion  of  degree;  i.e.  high  potential  versus  moderate 
potential.  The  thice  groups  were  as  follows: 

Group  I:  Those  patients  with  a  high  potential  for  developing  a  depression: 
11  patients. 

Group  II:  Those  patients  with  a  nu)derate  potential  for  developing  a  de- 
pression: 15  patients. 

Group  III:  Those  patients  with  a  low  potential  for  developing  a  depression: 
24  patients. 

The  predictive  criteria  used  were  the  folk)wing: 

(a)  Indications  in  the  past  history  of  any  previous  depression,  (b)  Indications 
of  disturbance  in  mood,  psychomotor  activity,  or  intellectual  functioning,  (c)  In- 
dications of  a  chronic  sense  of  guilt  associated  with  unfulfilled  aspirations,  am- 
bitions, or  obligations,  (d)  Indications  of  the  presence  of  an  intensely  ambi\  alent 
attitude  toward  some  love  object,  coupled  with  a  powerful  emotional  dependence 
upon  this  love  object,  (e)  Indications  of  a  sense  of  total  rejection  and  abandon- 
ment at  the  hands  of  the  social  environment,  (f)  Indications  of  a  sense  of  frustra- 
tion or  despair  in  the  face  of  shi-inking  j)ersonal  horizons  and  diminishing  physical 
capacities,  (g)  Those  patients  who  responded  with  a  Group  \T  or  VII  reaction 
to  the  Funkenstein  Test  weie  weighted  toward  the  hypothesized  depression- 
vulnerable  group.  Our  feeling  was  that  since  most  patients  who  have  a  depression 
and  respond  well  to  electroshock  fall  into  this  group;  these  patients  might  be 
already  autonomically  primed  for  a  depression,  without  its  clinical  manifesta- 
tions. 

REST^LTS 

The  psychological  test  findings  and  the  clinical  interviews  revealed  the  follow- 
ing predominant  emotional  pattern  in  the  hypertensive  group  (2G  patients). 
There  was  a  minimuni  of  oxer;  phobic,  hysterical,  or  obsessional  neurosis.  The 
patients  wci'e  characterized  by  obsessive  character  traits  and  were  reserved, 
con\ cut ioiial,  and  perfect ionist ic.  Thirty  per  cent  disclosed  psychotic  trends  or 
their  potential. 

These  patients  manifested  an  oxcrt  facade  of  adecjuacy  and  self-reliance,  but 
conscious  feelings  of  inferiority  and  inade<iuacy  were  also  j)resent.  There  was  an 
absolute  minimuni  of  acting  out  and  aggressive  outbursts  in  this  group,  with  the 
exception  of  one  patient. 
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Oeiiei'ally,  these  patients  were  ovei'tly  udeciuate  as  j)ai-eiits,  l)ut  they  derived 
minimal  pleasure  from  their  parenth()f)d.  Heteiosexual  acti\  ity  was  also  adequate, 
but  again  theic  was  a  minimal  pleasure.  Although  tliese  patients  had  moderate 
intellectual,  \  ()cnt ional,  and  social  strivings,  there  were  frequent  failures  in  the 
attainment  of  these  aspirations. 

The  general  psychodynamic  pattern  of  this  group  of  hypertensi\-e  patients 
was  their  marked  need  for  status,  security,  affection,  and  dependence.  Un- 
conscious rage,  generated  by  the  frustration  of  these  needs,  tended  to  be  con- 
tinuous rather  than  periodic.  These  patients  had  a  great  deal  f)f  difficulty  in 
handling  and  expressing  their  anger,  a  pidblem  existent  since  early  childhood. 
The  expression  of  anger  seemed  to  carry  with  it  a  great  risk — lo.ss  of  maternal 
love  and  its  derivatives,  namely,  affection,  security,  approbation,  and  prestige. 
In  order  to  retain  this  affection  and  approbation,  they  ha\-e  dcxcloped  the 
technique  of  placation  so  as  to  preclude  any  possibility  of  jeopardizing  their 
standing  in  the  eyes  of  people  upon  whom  they  are  (lej)eiident.  A  typical  com- 
ment made  by  a  patient  when  asked  to  describe  himself  was  "I  am  easy  to  get 
along  with.  It  has  to  be  real  hai-d  for  someone  to  get  me  angiy."  Whew  asked 
what  miglit  get  him  angry,  he  replied,  "If  someone  hits  me."  Another  sticking 
defensi\-e  maneuver  was  actiritij.  .Many  of  these  patients  had  se\-ei-al  jobs  and 
foimd  it  difficult  to  relax.  "I'm  always  happiest  when  I'm  doing  something 
anything,"  was  another  typical  comment.  It  .should  be  noted  that  this  was 
basically  a  pattern  of  psychomotor  activity  and  not  reactivity  to  their  en\"iron- 
ment. 

The  24  patients  in  the  group  with  skin  disorders  were  characterized  by  general 
overt  timidity  and  passivity.  In  contrast  to  the  hypertensive  group  they  showed 
more  anxiety,  more  overt  hysterical  and  obsessive  features  with  gicater  inhibi- 
tion in  assertive  and  aggressive  areas.  They  had  nnich  closei-  familial  and  en- 
vironmental ties  and  demonstrated  minimal  ade(|uacy  in  maiital,  parental, 
and  vocational  areas.  Although  these  patients  also  had  infantile  dependency 
needs,  anxiety  was  the  predominant  affect  rather  than  rage.  Tlic\-  wcic  jiai-- 
ticularly  prone  to  panic  in  relation  to  participation  in  adult  sexual,  marital,  and 
parental  activities.  Guilty-fear  and  expiatory  acti\ity  was  also  a  picddininant 
dynamic  pattei-n  in  this  group.  Psychomotoi-  acti\  ity  as  a  defensixc  maneuver 
was  rarely  utilized  by  this  group  of  ])atients. 

Another  feature  of  our  series  of  patients  was  that  eight  subjects  had  previous 
histories  of  depression  requiring  psychiatric  help,  and  two  of  these  ])atients 
received  electroshock  treatment.  None  of  the.se  patients  were  excluded  from 
this  study,  although  they  were  classified  at  the  time  of  ob.servation  as  having 
subclinical,  if  not  overt  depressions. 

The  hypertensive  and  dermatological  groups  fell  into  all  of  the  six  gioups  of 
autonomic  responsivity  as  enumerated  by  the  Funkenstein  Test.  There  was  no 
predominant  grouping  except  for  a  slight  propensity  for  Groups  \l  and  VII 
on  the  initial  testing.  This  is  the  grouping  in  which  most  depressed  patients 
respond  autonomically. 
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Group  I  8  patients 

Groups  II  and  III  lo  patients 

(iroup  IX  7  patients 

Ciioup  \'  4  patients 

( iioup  \l  14  patients 

Group  MI  4  patients 

Althoujih  our  j^atieiits  were  ])re(l()niiii;nit  1\'  lielweeii  the  a^es  of  40  and  GO, 
the  time  of  life  wlieii  statistically  most  depressions  occur,  ikiI  (dic  case  of  true 
depression  ocem-red  in  our  sei-ies;  (usinj;-  as  critei'ia  of  the  depr(  ssi\-e  syndi'onie 
the  three  basic  components  of  (a)  dejected,  a})atlietic  mood,  (h)  slowinji;  down 
in  thinking-,  and  (c)  the  inhibition  of  instinct  and  will).  None  of  our  patients 
became  ('\cessi\(>l y  sclf-(lei)i'ecaloi'v,  suicidal,  troubled  by  morbid  lhou<2;hts  or 
feehngs  of  beinji  "blue",  "low",  oi-  wee|)inii;.  lliere  wei-e  few  complaints  of 
anorexia,  weight  loss,  insomnia,  constipation,  or  (>arly  mornin<i;  awakening. 

Tw(4\'e  patients  res|)onde(l  with  a  "pseudo-depi-ession",  a  redaction  of  CNcessive 
trancjuillizat  ion,  with  (hminislied  psiicluiDjotar  <i'-liriti)  as  the  chief  .symptom. 
They  complained  pi'incipally  of  being  "slowed  down,"  "tired,"  and  "lacking 
push,"  while  on  the  di'Ug.  l\l('\  cii  of  ihe.sc  tweh'e  patients  were  from  the  hyper- 
tensi\e  group.  The  diug  seemed  to  cause  a  retardation  of  the  excessi\c  psycho- 
motor act  i\ity,  which  ill  these  |)ati(>nts  had  become  an  important  and  habitual 
pattern  of  ada|jtatioii,  liepeal  psychological  tests  and  clinical  inter\-iews  ga\-e 
no  indication  of  a  tiue  depression  in  this  gioup.  When  the  dosage  le\el  of  the 
drug  was  reatljusted  .so  tliat  the  patients  wei'e  not  "o\'er-t ranquillizcd,"  tlieir 
complaints  disappeai-ed.  In  no  case  was  it  iieces.sary  to  eliminate  the  administra- 
tion of  Rauwolfia  to  these  |)alients.  Again,  it  .seems  woithwhile  to  note  tliat  in 
the  dermatological  gi'oup  of  i)atients,  whei-e  excessi\(>  psychomotor  acti\  ity  was 
not  a  j)i-edominaiit  pattern,  there  was  only  one  case  of  oxcr-traiHiuillization ; 
(a  patient  who  was  gixcn  an  exceedingly  high  do.se  of  Sei-ijasil",  '>  mgm  ().!).). 

In  re\-iewiiig  the  jxsychological  test  Imttei-ies  after  tlie  study  was  completed, 
the  following  points  emeiged: 

(a)  There  weic  14  i)atients  from  the  hypertensive  group  in  whom  excess 
psychomotor  acti\  ity  was  mentioned  as  an  important  defensive  I'eaetion.  Every 
one  of  the  11  |)atieiits  who  res|)ond(>d  with  a  "pseutlo-depressiou"  was  in  this 
group. 

(b)  There  was  one  patient  from  the  dei'matological  group  with  this  defense, 
but  he  did  not  respond  with  an  "o\-er-t i-an(|uilli/,at ion"  redaction. 

(c)  In  regai'd  to  the  l''uiikenstein  Test,  Ki  of  oiu'  ])atients  shifted  into  Group 
\T  and  \'II,  the  grouj)  wiiere  depicssix-es  usually  fall.  Since  the  Rauwolfia 
compounds  ai'e  adrenolytic  agents,  this  shift  was  not  unexpected  (11-12). 
It  would  appear  that  something  el.se  is  necessary,  in  addition  to  the  shift  of 
autonomic  read i\ity,  to  cicale  a  depression.  (The  I'elat ionship  of  autonomic 
read  i\-ity  and  de])ression  has  been  explained  earliei'  in  greater  detail  (13-15).) 

(d)  Our  ]M'(4iminaiy  predictions  of  patients  prone  to  respond  to  these  drugs 
with  a  dein'e.ssion,  or  "pseudo-depre.ssion,"  showed  wry  little  coii-elatioii  with 
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our  findings.  Only  8  of  the  12  patients  responding  with  a  "pseudo-depression" 
were  put  in  the  "high  potential"  gi'oup  pi'ior  to  being  given  the  drug. 

SUMMARY 

It  is  of  course  very  easy  to  theorize  from  little  data;  in  our  case  only  fifty 
patients  were  followed  for  twehc  to  eighteen  months.  I)epressi\-e  reactions, 
reported  in  the  literal  ui'c,  might  lunc  occui-red  in  a  larger  sei'ies  of  ])ati('iits,  or 
if  thej^  had  l)een  ohserxed  longei-.  Within  these  limitations  however,  our  data 
suggest  the  following  theoretical  foi-mulations: 

(A)  The  Rauwolha  compounds  do  not  appear  to  he  a  causal  agent  in  l)ringing 
about  the  "depressive"  reactions  which  have  lieen  encountered  in  tlieir  use.  It 
is  felt  that  the  untoward  i-eactions  ha\-e  nothing  to  do  with  the  physiological 
effects  of  the  drug  /;< /■  sr.  but  i-athci-  with  the  way  in  which  the  j)hysiological 
effects  psychologically  threaten  the  patient.  The  j^aticnt  who  appears  to  he 
most  prone  to  develop  a  "pseudo-depre.ssi-\e"  reaction  to  thoc  coniiHiunds  is  the 
mdividual  who  feels  threatened  hy  being  calmed,  made  less  actixc,  becoming 
tired  or  weak,  who  t(>nds  to  use  psychomotoi-  acti\"ity  as  a  means  of  reassuring 
himself  that  he  is  adecjuate,  and  who  fears  passi\  ity.  rndei'  the  influence  of  the 
enforced  relative  passi\ity  physiologically  produced  by  the.^e  drugs,  the  patient 
may  react  with  anxiety  or  a  "pseudo-depression".  In  essence,  this  chemical 
interference  with  the  patient's  defenses,  imperfect  though  it  may  be,  without 
substitution  of  something  more  useful  to  the  patient,  tends  to  disrupt  the  pa- 
tient's previous  adjustments. 

(B)  In  our  series  there  were  five  cases  of  overt  depression  treated  with 
Rauwolfia  compounds.  In  three  cases,  their  agitation  was  conti'olled;  in  the 
other  two  cases,  the  symptomatology  was  not  exacerbated.  Again,  this  is  fui  ther 
evidence  to  support  the  thesis  that  th(>se  dings  are  not  tiuly  dcpressiogenic. 

(C)  The  Funkenstein  Test  does  not  app(>ar  to  be  of  x  alue  in  coi  relating  shifts 
of  autonomic  reactivity  with  changes  in  clinical  symptomatology  in  these 
instances. 

(D)  Our  findings  raise  the  (juestion  of  the  relationship  of  Rauwolfia  drugs 
and  depressions;  causal  or  coincidi  ntal.  It  is  our  hope  that  this  paper  will  stimulate 
further  careful  investigation  into  this  problem. 

ACKNOWLEDGEMENT 

We  wish  to  thank  INIilton  Mendlowitz,  M.D.  (Department  of  ^Medicine), 
Irwin  Kantor,  M.D.  (Department  of  Dermatology),  and  I'red  Brown,  Ph.D., 
Leon  Laski,  M.A.,  Charles  Graydon,  Ph.D.  (Department  of  Psychiatry)  for 
their  collaboration. 

IIEFERKXCES 

1.  Fries,  E.  D.:  Mental  Depres-sion  in  H\i)pi tensive  Patient.s  Treated  for  Long  Periods 

with  Large  Doses  of  Reserpine.  New  England  J.  Med.,  251:  1006,  1954. 

2.  Wallace,  D.  C:  Treatment  of  Hypertension.  Lancet,  269:  116,  1955. 

3.  MuLLER,  J.  C,  AND  Pryor,  W.  W.  :  Depre.ssion  and  Anxiety  (Jccui  iing  During  Rauwolfia 

Therapy.  J.AALA.,  159:  836,  1955. 


530 


STANLEY  BKHX.STEIX  AND  M.   RALPH  KAUFMAN 


4.  Marley,  E.:  Cardiac  Failiiro  with  Keseipine.  Brit.  Med.  J.,  4961:  267,  1956. 

5.  ScHROEDER,  H.  A.:  Pi^vchoses  Apjjareiitly  Produced  hy  Reserpine.  J. A.M. A.,  159:  839, 

1955. 

6.  Foster,  M.  W.  Jr.:  Dangers  in  Conihiiiiiig  Serpasil  with  Kh^ct rocoiivulsive  Therapy. 

J.A.M.A.,  159:  l.'>2(),  19.V). 

7.  Funkenstein,  I).  11..  (  Irek.nbl.vtt,  M.,  .wd  Solomon,  H.  C:  Autonomic  Nervous 

System  ("haiifjes  Following  l">lectric  Shock  Treatment.  J.  Nerv.  and  Meiit.  Di.s., 
lOS:  409,  194S. 

8.  FuNKENSTEiN,  D.  H.,  (;reenbl.\tt,  M.,         Solomon,  H.  C:  A  Test  v\hich  Predicts 

the  Clinical  Effect.s  of  Electric  Shock  Treatment  on  Schizophrenic  Patients. 
Am.  J.  Psychiat.,  106:  889,  1950. 

9.  Funkkxstein,  1).  H..  (!reenbl.\tt,  M.,  .\.Nn  Solomon,  H.  C.:  .\utonomic  Changes 

l*:iialleling  l's\ chologic  Changes  in  .Mentallx'  111  Patients.  ,J.  Xerv.  and  Meiit. 
Dis.,  114:  1,  1951. 

10.  Gellhorn,  E.:  Ph\sioiogicai  l-'nuiidal  ions  of  Neurology  and  Psychiatry.  I'niv.  Minne- 

sota Press.  MinneapoHs,  Minn.  195:5,  p.  466. 

11.  Plu.mmer,  .\.  J..  AND  IvvKL,  J.  .V . :  Pliariuacology  of  Rauwoltia  Alkaloids,  Including 

Res<'rpine.  Ann.  New  York  Acad.  Sc.,  59:  8,  1955. 

12.  WiNsoR,  T.:  Human  Pharmacology-  of  Rescrpine.  .\nn.  New  York  Acad.  Sc.,  59:  61, 

1955. 

13.  Bernstein,  S.:  A  Physiological  Evaluation  of  Psychiatric  Patients.  J.  Mt.  Sinai  Hosp., 

24:  14.  1957. 

14.  Bernstein.  S  :  Scri.il  ( tl  isci  \-it  inns  on  the  Physiological  and  Psychological  Changes  in 

Patients  Reacting  witli  a  Depression  to  Reserpine.  J.  Mt.  Sinai  Hosp.,  24:  89, 
1957. 

15.  Sapirstein,  M.  R.,  Jaffe,  1{.,  and  Bernstein,  S.:  The  After-Contraction  as  a  Measuie 

of  the  Inhibitory  Process.  A.M. A.  Arch,  of  (Jen.  Psych.  2:  110,  1960. 


Clinico-^athological  Conference 


DIABETES  AND  COUGH  WITH  XEL'RITIS  AND  GANGRENE 

Edited  hij 
FKXTOX  SCHAFFNKR,  M.I). 

A  72  yvAV  old  white  i-ctircd  peddlci'  was  admitted  to  The  INIouiit  Sinai  Hospital 
because  of  weakness  and  pains  in  his  extremities  for  several  months.  Ten  years 
earliei-  lie  luul  been  said  to  lia\'e  diabetes  mellitus  and  x-rays  then  showed 
densities  in  both  lun<;-  fi(>l(ls,  moic  on  the  left.  He  had  a  cough  pi'oductive  of 
mucoid  and  mucopurulent  sputum  and  numerous  episodes  of  hemoptysis  over  a 
period  of  se\-eral  years.  In  addition  he  had  wheezing  and  dyspnea  on  exertion  for 
many  years.  Two  years  later  he  developed  mild  arthritis  in  his  exticmities  and 
back,  for  which  he  received  small  doses  of  steroids  intermittently.  Several  months 
before  admission  he  developed  weakness  of  l)oth  lower  exti'emities  and  both 
hands  with  muscle  wasting,  "iO-pound  weight  loss,  some  swelling  of  his  hand 
and  foot  joints  and  nvnnbness.  The  nunibiiess  was  likened  to  standing  on  cotton. 
The  i^atient  also  dropped  things  because  he  could  not  feel  them.  He  became  so 
weak  he  was  confined  1o  bed. 

Six  (lay>  before  admission  to  this  hospital,  he  entered  another  hospital  because 
he  was  unable  to  raise  either  foot  and  he  fell  wlien  he  tried  to  stand.  S])hincteiic 
function  was  intact.  The  patient  was  \-ery  depi'essed  and  cried  easily.  He  had 
been  depi-esscd  in  the  past  and  had  attempted  suicide  twice  several  yeai's  eai'lier. 
The  skin  of  his  legs  had  l)een  treated  with  x-i'ay  therapy  about  two  years  pi'ior 
to  admission  because  of  ulceiations  on  the  sides  of  his  legs.  The  |)liysical  findings 
and  laboi'atorv  test  i-esults  were  the  same  as  ol)tain(>d  later  in  this  hospital. 
He  was  t  laiistei'i-ed  here  for  fui'ther  e\-aluat ion. 

On  exannnation  his  temperature  was  100.2°  with  a  normal  i)ulse  and  blood 
pressure.  He  was  pooi'ly  noui-ishcd  and  his  tongue  was  smooth  and  icddened. 
The  AP  tliametei'  of  his  chest  was  increased  and  fin<'  crackling  rales  wcic  heard 
in  the  left  lower  lung  field.  l*;x])iratory  wheezes  weic  heard  bilaterally.  Heart 
sounds  wei-e  normal.  The  li\-er  was  felt  two  fingeibicadths  below  the  right  costal 
margin  and  was  slightly  tendei-.  A  firm  spleen  tip  was  felt.  Testiculai-  atrophy, 
poor  rectal  sphincter  tone  and  smooth  enlargement  of  the  prostate  wei'e  noted. 
Deforming  arthi'itis  of  the  hands  was  jjresent  with  pain  on  motion  of  the  snouldei's 
and  elbow.  Motion  of  the  neck  was  also  limited.  The  small  muscles  of  both 
hands  and  lower  exti-emities  were  wasted  and  a  l)ilateral  foot  drop  was  i)i-esent. 
Hypesthesia  and  dinnnished  pro])riocej)t ion,  thermal  and  \ibi'atory  sensation 
were  noted  in  all  four  extremities.  Xo  fasciculations  or  abnormal  refl(>xes  were 
found.  The  left  calf  had  some  hemorrhagic  scaling  skin  lesions  with  sharp  and 
elevated  borders. 

Chest  x-ray  showed  inteistitial  infiltrations  in  both  lungs,  which  were  em- 
physematous. The  left  costophrcnic  angle  was  blunted   due   to  thickened 
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plcui'a.  Rounded  liicciicies  were  seen  in  each  lunt>;  and  wcrv  thought  to  he  bullae. 
The  hearl  was  nol  eiilarjicd  and  (he  aoi'ta  was  tortuous.  l{e\-ie\\'  ot  serial  films 
indieated  that  little  ehaiijie  had  oceun-ed  in  ten  years.  Mlecti'ocai'diographic 
ehanges  wei-e  nons])ecific  and  included  atrial  jireniature  eont I'act  ion-,  ST  de- 
pre.ssions  and  dii)hasie  or  low  T  wa\-es  in  2,  '.'>  and  .wf,  T  waxes  were  also 
diphasic  or  low  across  ihe  enlii'e  pi-ecoi'diuni. 

Throughout  the  hospital  stay  the  hemoglobin  ranged  between  11.2  Gm 
pel-  cent  to  10.1  (!in  per  cent  and  the  white  count  between  7,000  per  cu  mm  to 
•),()0()  per  cu  mm  except  for  one  count  of  IS, 000  ])(>r  cti  mm  two  weeks  l)ef()re 
death.  1  )iffei-enl  iai  counts  were  all  normal  and  averaged  about  65  per  cent 
segmented  leukocytes,  L'O  pei-  cent  band  forms,  12  per  cent  lymphocytes  and 
the  rest  monocytes  or  eosino])hiles.  Sedimentation  I'ate  was  8(i  mm 'hr,  twice. 
[Many  blood  cultures,  Ll^  jjreparal  ions  and  a  Coombs  test  were  negati\-e.  The 
urine  contained  a  trace  to  1+  albumin  with  from  1  to  b")  white  cells  and  occa- 
sional red  cells.  I'l-ine  culttu'e  gi'ew  A.  aei'ogenes  and  enterococci.  ( llycosui-ia 
was  ne\-er  found.  Stool  examinations  for  blood,  o\-a  and  pai'asites  wei'e  negative. 
I'rothrombin  times,  serum  calcium,  phosphorus,  bilii-ubin,  acid  and  alkaline 
pliosphatases  and  ce])halin  flocculat ion  wei'e  normal.  I'asting  blood  sugars  were 
normal  but  on  a  glucose  tolerance  test  the  blood  sugars  I'ose  to  I'.H)  mg  ])ei'  cent, 
200  mg  pel'  cent,  20!)  mg  per  cent  and  17!l  mg  ])er  cent  at  '  2>  b  '-  '""l  •>  hoiu's 
respect i\-ely  with  no  glycosuria.  The  serum  albumin  was  2.5  dm  per  cent  and 
globulin  .■!.4  (im  i)er  cent  twice  and  ])rotein  electrophoresis  also  showed  low 
albumin  with  high  al])ha  2  globulin.  Congo  red  excretion  was  (t(i  per  cent  of  the 
injected  dye.  Xo  fi-e(>  acid  was  present  in  the  fasting  stomach  but  120  miits 
was  ])resent  45  min.  after  histamine.  Thyroidal  I'"  uptake  was  34  percent.  Spinal 
fluid  was  clear.  Pressures,  dynamics,  cell  counts,  proteins  and  cultures  were 
all  normal.  Blood  and  spinal  fluid  serology  were  negativ(\  Sputum  cultures  showed 
Candida  albicans,  coagulase  posit i\-e  h(>molytic  staphylococcus  aureus,  beta 
hemolytic  streptococci  and  A.  aerogeiies.  Xo  acid-fast  oi'ganisms  were  seen. 
Liver  bi((])sy  specimen  was  normal.  Skin  and  muscle  biopsies  showed  only  mus- 
cular atrophy  and  nonspecific  inllanimatory  and  regressi\-e  changes  in  the 
skin.  Hone  man'ow  was  hypercellular  with  some  granulocytic  hyperplasia. 

In  the  hospital  the  patient  continued  to  complain  of  weakness  and  joint  pains. 
He  continued  to  run  a  low-grade  fever  with  occasional  higher  spikes  despite 
various  antibiotics.  I'urthermore,  the  hndings  in  the  ch(>st  remained  imchanged 
by  auscultation  and  x-ray.  After  two  months  in  the  hospital,  gangrene  of  the 
toes  of  the  left  foot  (le\-elopetl.  Tie  was  gi\-eii  steroids  without  apparent  effect. 
Th(>  gangrene  extended  and  iii\  ()l\-ed  both  legs.  A  large  area  of  necrosis  de\  eloped 
on  the  right  leg  with  no  iiiflannnatorv  reaction.  At  the  end  of  the  third  month 
in  the  hospital,  he  became  more  emaciated,  hypotensive  and  was  found  dead 
early  one  morning. 

Dr.  Richard  A.  Badcr*:  I  was  reminded  when  I  read  this  case  history  and  tried 
to  decide  what  the  patient  had,  of  the  (juatrain  from  Omar  Khayham: 
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Myself  whot  young  did  eagerly  frequent 
Doctor  and  Saint,  and  heard  great  Argument 
About  it  and  about:  but  evermore 
Came  out  by  the  same  door  as  in  I  went. 

Basically,  liy  history,  we  have  a  man  presumed  to  lia\-e  diaheles  mellitus, 
some  chntiiic  pulmonary  disease  eharactei'ized  by  bilateral  pulmonaiy  infiltra- 
tions, wheezing,  hemoptysis  and  dyspnea.  A  two-year  story  ot  arthiitis,  some 
lesions  of  his  leg  and  some  neuropathy  or  neuromuscular  disorder  suj>;fi;est  that 
are  dealing  here  with  some  diffuse  systemic  process;  whether  it  is  related  to  the 
lesion  or  an  independent  process  icmains  to  be  seen. 

On  physical  examination  this  man  was  sut'terin<>;  with  bronchiolar  or  bronchial 
obstruction,  emphysematous  chanjics  in  his  chest,  and  pi'obably  periphei'al 
neuropathy.  I  say  probably  because  of  the  loss  of  all  modalities  of  sensation  in 
both  motor  anti  sensory  components.  I'he  fact  that  there  weic  no  al>iiormal 
reflex  changes  would  tend  to  eliminate  some  long  tract  disease  of  the  cord. 
Chest  x-ray  showed  interstitial  infiltrations  of  the  lungs  which  Dr.  Wolf  will 
describe. 

Dr.  Bernard  S.  Wolf'\:  A  film  of  the  chest  was  striking.  We  had  actually  three 
examinations  of  the  man  during  a  three  week  peiiod.  The  most  outstanding 
features  were  the  densities  in  both  hilar  regions,  more  mai-ked  on  the  left  (I'"ig.  1). 
Most  of  these  densities  were  in  the  hilae  as  confii'med  by  obliciue  and  lateral 
projections.  In  addition,  streaks  extended  into  the  periphery  of  the  lung  fields. 
These  wei-e  not  normal  pulmonaiy  markings  but  linear  sti'ands  of  xaiying 
thickness.  Between  the  strands  lucent  aicas  were  seen  sometimes  o\ally  shaped 
in  the  upper  left  lobe,  and  sometimes  (juite  angular  in  shape.  They  had  the 
appearance  of  bullae.  Both  lungs  were  emphysematous  in  a  lather  generalized 
fashion.  Both  domes  of  the  diaphragm  were  unusually  low  in  position.  The 
transverse  diameter  of  the  heart  appeared  to  be  .somewhat  increased  and  the 
left  ventricular  contour  of  the  left  margin  of  the  heart  was  somewhat  globular 
in  configuration.  The  aorta  was  tortuous.  The  trachea  was  displaced  somewhat 
to  the  right.  From  a  loentgen  point  view,  this  was  the  .so-called  l)ull(»us 
emphysema,  which  in  almost  all  cases  is  a.s.sociated  with  interstitial  fibrosis  and 
inflammatory  changes.  It  was  not  the  picture  of  bronchiectasis.  It  is  seen  in 
late  .silicosis  and  occasionally  as  an  end  stage  in  Boeck's  sarcoid  or  late  in 
Christian's  disease.  In  most  of  the  ca.ses  that  look  like  this  one  did,  no  specific 
etiology  is  found  and  it  is  labeled  as  bullous  emphysema  associated  with  chronic 
int(>rstitial  inflammatory  fibrosis  of  unknown  etiology. 

Dr.  Bader:  We  ha\'e  a  chest  film  which  shows  bullous  emphysema,  some 
increase  in  fibrous  tissue  markings  of  the  lung  root  which  could  lun  e  been  an 
old  burned  out  inflammatory  process,  as  burned  out  Boeck's  sarcoid  or  burned 
out  silicosis.  There  is  some  axis  (le\iation  present  on  th(>  elect rocai'diogram 
which  suggests  the  type  of  pattern  one  might  see  due  to  chronic  pulmonary 
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hvport elision.  This  type  of  eleetrocanUogram  indicates  possible  nonspecific  myo- 
cardial in\  ()l\'('inent  plus  cliaiijies  secondary  to  chronic  lung  disease  affecting  the 
pulmonaiy  artery  pressure. 

The  man's  chief  coniplaiiit  \vh(>n  he  (Mitered  the  hospital  was  jx'ripheral 
neuropathy.  I  think  a  good  starting  point  would  he  to  begin  there  and  w(n-k 
from  thai  point  of  \  icw.  The  perijiheral  neuropathy  was  bilateral  and  iii\-ol\-ed 
all  extremities.  This  suggests  a  diffuse  jirocess.  It  most  likely  was  toxic  or 
metabolic  since  it  was  so  symniet  i-ical ;  for  which  lliere  are  many  diseases  such 
as  periarteritis  nodosa  and  amyloidosis  which  can  cause  isolated  neuropathies, 
I  am  not  talking  about  jiressure  neui'o])at hies.  It  is  very  unusual  for  diseases 
which  cause  \-a,scular  in\-ol\'einent  of  a  specific  n(>i'\-e  root  to  cause  such  bilaterally 
uniform  neuropathy. 

Since  this  man  was  diabetic,  the  first  thought  that  conies  to  mind  was  that 
this  was  diabetic  neuropathy.  Diabetic  iieui-opathy  can  be  of  sevei'al  types.  The 
most  common  tyjic,  well  recognized  by  most  clinicians,  is  the  diabetic  neuropathy 
involving  the  lower  extremities  usually  a.s.sociated  with  marked  pain  and  .sensory 
invol\-enient  and  laicly  with  motor  involvement.  The  picture  in  our  case  certainlj^ 


Fig.  1.  Chest  x-ray  .showing  hihu-  densities. 
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(Idcs  not  represent  t  he  coininon \ariel  y  of  diahefie  neui-()|:)a1  liy.  I  )ial)e1  ic  iieuro- 
l)alliyeaii  cause  inai'ked  nuitoi-  iiu-oh'eineiit .  When  diahelie  neui'opathy  in\  (»l\-es 
all  foui'  extremities  with  niai-ked  sens(ir\-  in\  (il\-enient ,  it  ])i-esents  a  ('luillain- 
I5ai-i-e  type  <)t  syndrome.  This  is  called  diahetie  neuronitis  and  is  characteiized 
\rvy  commonly  l)v  an  ele\-ated  spinal  fluid  pi'otein.  Ilei'e  spinal  fluid  i)rotein 
was  not  elevated  and  ther(>foi'e  it  is  less  lik(>ly  thai  this  was  diabetic  neuronitis. 
Diabetes  mellitus  can  cause  a  chi'onic  low-<i;rade  perij)lieral  neuropathy  with  a 
stocking-  fyi^e  of  hypest Ix^sia.  In  fa\-oi-  of  (Hahetic  neui'opatliy  we  ha\'e  sym- 
nieti-y,  the  fact  that  he  was  diabetic  and  tlie  fact  that  ])atients  with  minimal 
f>;lycosm-ia  ina>'  haxc  \-ei'v  se\-ere  atherosclei-o1  ic  and  neui'opathic  disturbance's. 
i''ui-thei-  in  fax'oi-  of  diabetic  neuropathy  is  the  pi'esence  of  peripheral  ,i2;an^i-ene 
in  the  hospital.  In  spite  of  th(>  fact  tliat  we  were  not  told  what  type  of  i)uls(>s  th(> 
I)atient  had,  it  certainly  su>;<;-ests  that  he  had  diabetic  jianj;i'eiie.  Ai>;ainst  diabetic 
neui'opathy  is  the  fact  that  there  was  motoi-  and  sensoiy  in\<)l\-ement  without 
much  pain  and  without  elevated  spinal  fluid  protein.  The  latter  also  sjxniks 
aj^ainst  ( luillain-Bari'e  type  of  syndrome. 

It  was  not  likely  to  l)e  amyotrophic  lateral  sclerosis  Ix'cau.se  he  was  old  for 
the  disease,  liis  muscle  wastinsi;  was  not  associa.ted  witli  fibi'illat ion  or  fascicuhv- 
tion  and  hyperfiexia  with  lower  motoi'  neuron  deiienei'at ion  was  absent.  Pei'- 
iai'teritis  nodosa  is  known  to  cause  peripheral  neuropathy  fi'om  time  to  time. 
IIow(>\-er,  there  are  several  features  about  this  case  which  do  not  (it  pei-iarleritis. 
I'  oi'  example,  his  blood  pressure  was  noi'mal.  I  lis  renal  hndinjis  were  minimal, 
lie  had  no  eosinophilia  of  tiaie  aller<iic  back<i,round,  muscle  oi'  alxlominal  pain, 
and  the  symmetrical  in\-ol\'ement  of  all  four  limbs  l)y  neui'(»pathy  would  l)e  a 
little  unusual  in  periailerit is  nodosa.  In  fa\'or  of  pei-iailei-itis  nodosa  are  the 
facts  that  he  has  geiieialized  joint  pains,  hepatosplenoine<i;aly,  (aUaneous  lesions 
that  were  necrotic,  periph(>ral  franf>;i'ene  which  can  octan'  and  usually  does 
tei-minally,  and  ele\-ated  globulins.  Ilowe\ei\  he  did  ha\'e  pulmonaiy  findiii<>'s. 
Pulmonary  findings  in  peiiai'teiit is  are  those  of  eosino|)hilia  pneumonia  or 
episodes  of  asthma  with  iiililt I'at ions  in  both  luii<;s  such  as  L()fiiei''s  pneumonia. 
1  would  be  sui-prised  if  the  lun^'  lesions  did  show  eosinophilic  jjneumonia.  It 
looks  more  like  bullous  emphysema.  On  x-ray  we  must  consider  other  dia<2;noses. 

There  are  diffuse  conditions  such  as  amyloidosis  that  can  cause  periphei'al 
neuropathy,  but  this  is  exceedingly  rare.  In  favor  of  amyloidosis  would  he  the 
neuropathy  and  skin  lesions  while  aji;ainst  it  would  l)e  the  normal  Coiif^o  red 
excretion,  lack  of  si<2;nificant  cardiac  failure  or  cardiac  symptoms,  lack  of  marked 
renal  findings  and  albuminuria  and  the  fact  that  li\-er  biojxsy  was  normal.  Finally, 
several  other  diagnoses  are  less  likely  but  should  be  menti(»ned  foi'  the  sake  of 
completeness.  While  he  did  not  have  any  adenopathy,  he  had  the  lesions  on  the 
leg  which  were  irradiated.  They  could  ha\-e  been  the  result  of  some  lymphoma 
and  he  could  have  had  .some  lyniphomatous  process  at  the  ba.'^e  of  the  lungs 
because  he  had  a  bullous  emphy.sema  with  .some  inftltrati\'e  oi'  (ibrotic  process. 
I  do  not  think  it  is  likely.  .Vnothei'  ])ossibility  is  metastatic  bronchogenic  car- 
cinoma with  peripheral  neuropathy.  Although  he  had  liemo|)tysis  for  ten  years, 
there  was  no  change  in  the  chest  x-rays  according  to  the  pi-otocol.  \'on  Wegener's 
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syndrome  usually  has  cartilaginous  lesions  in  the  upper  respiratory  tract  and 
has  more  marked  renal  ahnornialil ies.  In  the  al)sence  of  cartilaginous  lesions 
and  severe  renal  iinoh  enKMit ,  1  would  doubt  that  the  process  was  Von  Wegener's 
syndrome. 

I  think  it  is  veiy  unlikely  that  this  was  histiocytosis,  considei'ing  the  man's 
age  and  the  fact  that  the  clinical  pictui'e  is  not  explainetl.  This  syndrome  usuallj^ 
produces  a  diffuse  mottled  appeaiance  in  the  chest  x-ray  causing  an  alveolo- 
capillary  block  and  not  obstructi\(>  emphysema. 

This  man  had  skin  lesions  described  as  reddish-biown.  Kaposi's  saicoma  can 
cause  this  type  of  involvement.  Indeed,  in  the  case  reported  fiom  this  hospital, 
there  was  invasion  of  the  hilar  ai-eas  Iw  inflannnatory  ncoj)lastic  tissue.  In 
favor  of  Kaposi's  sarcoma  would  be  the  fact  that  il  occui's  in  males  mor(>  com- 
monly from  GO  to  70  years  of  age  and  he  did  receixc  radiotheiapy  which  is 
given  for  this  condition  and  there  are  reddish  brown  pla(iu(>s  which  are  described 
and  it  can  cause  lung  lesions.  Howe\-er,  against  this  is  the  fact  that  Kaposi's 
sarcoma  is  ncxrr  nccidtic  and  tlies(>  lesions  were  described  as  necrotic  two  years 
earlier.  Kaposi's  saicoma  is  accompanied  by  edema  and  the  patient  did  not  have 
edema.  Finally,  Kaposi's  sarcoma  i-ai-ely  causes  gangi'ene. 

I  think  I  am  left  with  two  basic  considerations.  If  we  search  for  a  single  diagno- 
sis, we  would  have  to  think  of  periartei  itis  to  explain  his  neuropathy  and  art  In  itis, 
chronic  asthmatic  condition  from  pi-e\-ious  years,  associated  with  bullous 
emphysema,  and  diabetes  mellitus. 

If  we  are  thinking  of  a  multiple  diagnosis,  we  have  to  take  diabetic  neuropathy 
with  peripheral  vascular  diseas(>,  gangiciu',  periphei'al  neuropathy,  bullous 
emphysema,  and  rheumatoid  arthritis.  As  far  as  the  skin  lesions  are  concerned, 
we  would  have  to  attribute  them  to  diabetic  necu'osis. 

Of  the  two,  while  I  would  like  to  lean  toward  periarteritis  because  it  would 
explain  his  hypei-globulinemia  and  joint  ]jain,  the  in\dl\-em(>nt  of  all  four  ex- 
tremities forces  me  away.  It  is  so  unusual  thai  1  think  1  liaxc  to  think  of  a  more 
diffuse  toxic  metabolic  pi'ocess  such  as  diabet  ic  iieui-opnt  liy  or  one  of  the  unusual 
neuropathies  seen  in  toxic  metabolic  disorders  such  as  poisonings  oi'  some  ci'vptic 
malignancy. 

Dr.  Mortimer  Badcr*:  I  should  make  the  othei'  diagnosis,  so  one  of  us  will  be 
correct.  1  will  say  pei'iarteritis  nodosa. 

/.*/■.  A/ij-aiidcr  li.  (lutiiKiii]:  I  think  I  would  agree  with  one  of  the  l)rs.  leader. 
I  do  not  know  (juite  which  one.  The  stoiy  does  st rongly  suggest  diabetic  neurop- 
athy to  me  because  of  the  .synunet  ry  and  the  general  cours(>  of  events.  The 
thing  that  is  not  explained  so  fai'  is  the  \-ery  niaiked  weight  loss  because  every- 
thing that  has  been  desciibed  would  liaidly  account  foi'  this  course.  I  think  we 
must  be  prepai'ed  to  lunc  some  lesion  in  addition  to  those  already  presented  and 
I  ha\"e  be(>n  wondei'ing  what  that  would  be.  I  suppose-  it  can  be  nari'owed  down 
ro  eithei-  a  genei'alized  infection,  of  which  tuberculosis  shoukl  be  considei'ed 
very  seriously,  or  a  neoplasm  tucked  away  somewhere  in  the  chest  that  was  not 

*  A.ssistaiit  AtfeiuliiiK  Pliysici;in,  Tlic  Mount  Siiini  Ho.spit  :il ,  Now  '"I'ork. 
t  Physician  to  the  Ho.spit.-il,  'the  Moiinl  Sitiai  Ho.spital,  New  ^'ork. 
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SOL  WIENER  GINSBURG,  M.D. 
1899-1960 

On  July  2nd  there  passed  from  our  midst  one  of  our  ablest  colleagues  and, 
more  significantly,  by  uniform  appraisal  of  those  who  knew  him,  a  great  human 
being.  Sol  Ginsburg  died  in  his  sixtieth  year  after  a  prolonged  illness. 

Dr.  Ginsburg  was  born  in  New  York  City.  Following  secondary  school  and 
Columbia  College  he  entered  the  College  of  Physicians  and  Surgeons,  from 
which  he  was  graduated  in  1924.  After  serving  a  medical  internship  his  interest 
turned  first  to  neurology  and  then  to  psychiatry.  On  completing  a  residency  in 
neurology  at  The  Mount  Sinai  Hospital,  Doctor  Ginsburg  pursued  graduate 
studies  in  both  fields  in  Germany  and  Holland.  He  returned  to  this  country 
and  for  a  period  of  seven  years  was  a  member  of  the  staff  in  neurology.  He  left 
this  field  in  1937  to  devote  himself  entirely  to  his  chosen  career,  the  study  and 
treatment  of  mental  illness.  In  both  these  areas  Sol  Ginsburg  achieved  a  record 
of  distinguished  scholarship,  of  significant  contributions  to  knowledge  and  of 
valuable  service  in  professional  and  community  organizations. 

The  scope  of  his  diverse  interests  is  revealed  by  some  of  the  subject  matter  of 
his  numerous  publications.  These  reveal  his  concern  with  "Troubled  People," 
the  psychic  disturbances  resulting  from  unemployment,  the  psychiatric  aspects 
of  race  prejudice,  man's  attitude  toward  religious  values,  and  with  "Mental 
Health  and  the  Social  Issues  of  Our  Times."  Among  his  more  formidable  under- 
takings was  his  participation  in  the  group  studies  at  Columbia  of  "The  Problem 
of  Occupational  Choice,"  and  afterward  in  the  enormous  problem  of  "The 
Ineffective  Soldier."  His  co-authorship  of  the  three  volume  monograph  detailing 
the  results  of  the  latter  study  and  the  widespread  acclaim  these  volumes  received 
from  critics,  colleagues  and  the  President  of  the  United  States,  to  whom  the 
volumes  were  dedicated,  were,  I  know,  a  source  of  enormous  satisfaction  to  him. 

Because  of  his  talent  and  critical  judgment  he  was  sought  after  in  numerous 
communal  enterprises  related  to  the  field  of  psychiatry.  Over  the  years  he 
served  on  the  New  York  City  Committee  on  Mental  Hygiene,  the  Now  York 
City  Community  Mental  Health  Board,  the  Board  of  Advisors  in  the  Pro- 
gram of  Interrelations  of  Psychiatry  and  Religion  of  the  Union  Theological 
Seminary,  and  the  National  Conference  on  Mental  Health  Teaching  in  Schools 
of  Public  Health. 

His  teaching  appointments  included  service  at  various  periods  as  Instructor 
in  Psychiatry  at  The  College  of  Physicians  and  Surgeons,  Associate  Professor  of 
Clinical  Psychiatry  at  The  Long  Island  College  of  Medicine,  Lecturer  in  Psy- 
chiatry at  The  New  York  School  of  Social  Work,  and  CHnical  Professor  of  Psychi- 
atry at  Albert  Einstein  Medical  College. 

Dr.  Ginsburg  served  as  Adjunct  and  Associate  Psychiatrist  at  The  Mount 
Sinai  Hospital,  Associate  Psychiatrist  at  The  VanderbiU  Clinic,  Attending 
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Psychiatrist  at  The  Hillside  Hospital,  and  as  Attending  Psychiatiist  to  the 
Veterans  Adniinisi  l  ation. 

Recognition  ol  and  regard  for  his  ([ualities  of  dedication  and  leadership  came 
to  him  in  his  election  to  the  pi'esidency  of  the  Group  for  the  Advancement  of 
Psychiatry  (1955-1957)  and  in  1958,  to  the  presidency  of  the  New  York  Society 
for  Clinical  Psychiatry. 

Transcending  Sol  Ginsburg's  distinguished  position  in  his  profession  was  his 
stature  as  a  human  being.  He  truly  combined  in  himself  those  n()l)le  attributes  of 
the  human  spirit  which  are  ci'edited  to  our  great  religious  figures.  He  had  in  his 
character  those  qualities  of  perspicacity,  understanding,  compassion,  selfless  de- 
votion and  integrity  which  made  friends  and  admirers  of  all  with  whom  he  came 
in  contact.  His  concern  for  other  people's  happiness  was  never  better  displayed 
than  in  his  laborious  undertaking  of  widespread  correspondence  with  his  numer- 
ous colleagues  overseas,  and  members  of  The  Mount  Sinai  Unit  during  World 
War  II,  in  which,  for  reasons  of  health,  he  was  unable  to  participate.  Altruism  in 
its  most  meaningful  sense  was  here  exhibited  and  lofty  purpose  served  without 
any  of  the  usual  self-consciousness. 

The  number  of  patients,  friends  and  colleagues  whose  lives  were  touched, 
re-oriented  and  bettered  by  Sol  Ciinsl)vng  is  of  course  unknown,  though  it  was 
assuredly  great.  Added  to  these  whose  li\  es  were  enriched  because  of  him  are  the 
members  of  his  family,  and  especially  his  wife  Ethel,  whose  interests  and  work 
complemented  his  own.  All  these  are  his  mourners.  In  their  consciousness  the 
image  of  the  genial,  good  humored,  lowable,  rare  human  being  they  had  the 
privilege  of  knowing,  will  not  fade. 

Frederick  H.  Ki.xg,  M.D., 
for  the 
Editorial  Board 


SURGICAL  TREATMENT  OF  CONDUCTIVE  DEAFNESS 


JOSEPH  L,  (lOLDMAX,  M.I). 
New  York,  .V.  r. 

Since  the  adxciit  of  ant ihicit ic.-^  there  lia.s  cxi.^ted  the  erroncons  impression  not 
only  in  the  minds  of  hiy  peofjle  hut  of  physicians  as  well  tliat  otology  has  become 
a  declining  specialty.  Nothing  could  he  further  from  rcvdity  than  this  idea. 
Actually  otology  has  become  one  of  the  most  exciting  specialties  in  the  field  of 
mediciii''  due  to  the  progi'ess  during  the  past  two  decades  in  the  restoration  of 
hearing  in  patients  with  conductive  deafness.  The  opportunity  to  restore  the 
sense  of  hearing  in  an  otherwise  healthy  individual  offers  one  of  the  most  dramatic 
rewards  in  mechcine  today. 

Hearing  is  dependent  on  the  conveyance  of  sound  from  the  external  ear 
through  the  middle  car  to  the  cochlea  of  the  inner  ear  by  a  conductive  system 
in  which  all  the  structures  of  the  (>xternal  and  middle  ears  play  a  pai't.  Once 
sound  is  funneled  through  the  external  auditory  canal  to  the  drum  the  structures 
of  the  middle  ear  act  as  a  transfoi'mer  in  relaying  sound  waves  to  the  endolymph 
of  the  vestibular  labyrinth  which,  in  turn,  peiniits  the  impulses  to  reach  the 
end  organs  of  the  auditory  nerxc  in  th(>  cochlea.  Any  disturl>ance  in  this  trans- 
former system  will  naturally  intei-fei'e  with  the  conduction  of  sound  (1). 

What  are  these  vital  structures  so  necessary  for  the  conduction  of  sound? 
In  order  of  activity  they  are  the  drum  or  tympanic  meml^rane,  the  ossicular 
chain  consisting  of  the  malleus,  incus  and  stapes,  the  oval  and  round  windows 
and  the  custachcan  tube.  Sound  ini])ulscs  which  reach  the  drum  head  are  trans- 
mitted by  way  of  the  ossiculai-  chain  thi-ough  the  oxal  window,  which  contains 
the  footplate  of  the  stapes,  to  endolymph  of  the  \-estibule.  The  round  win- 
dow, which  is  located  infei'iorly  and  mesially  to  the  o\'al  window  and  is  an 
opening  in  the  jiromontory  or  inner  wall  of  the  middle  ear  closed  off  by  a  mem- 
bi-ane,  acts  to  I'clease  pi'essure  in  the  \-estibular  .system  which  results  from  the 
transference  of  .sound  wav(>s.  The  custachcan  tube,  serving  as  a  con\-cvor  of  air 
between  the  i)harynx  and  nuddle  cai',  helps  to  maintain  the  middle  ear  as  an 
aii--c(iiitaiiiiiig  ('a\-ily  which  is  csscniial  for  the  proper  transmission  of  sound. 
Thus,  sdund  can  fail  lo  reach  the  cochlear  fluid  system  and  finally  the  end  organs 
of  the  auditdi'v  ncr\('  from  an\'  one  oi'  a  combination  of  the  following  causes: 

A)  Obstruction  of  the  external  auditory  canal  bv  cei'umen,  secretion,  atresia 
or  neoi)lastic  gi'owtlis; 

B)  Obstiuction  of  the  custachcan  tube  due  to  hypert I'ophied  adenoid  tissue, 
infection  of  the  naso])liai'vnx,  allei'gic  states  or  neoplasms; 

C)  Infectious  s(>cretion  oi-  noninh>cted  fluid  in  the  middle  ear; 

D)  l-'ixation  or  intei'rupt ion  of  the  ossicular  chain; 

F])  Pei'forat ions  of  the  tyni])anic  nuMubrane  or  chi'onic  infections. 

Before  debing  into  the  therapeutic  considei'at ions  of  conductive  deafness,  it 

From  tho  1  )oi)!U'1  mciit  of  ()t()]ar\nK<>l<)K.\'i  the  Mount  Sinai  Ho.spital,  New  York. 
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IS  pertinent  to  define  condvietiv(>  (l(>atii(>ss  audioloiiically  and  to  indicate  how  it  is 
determined.  In  conductive  deafness  sound  is  not  ])ercei\  (>(l  by  viable  end  organs 
(if  the  auditory  nerve  in  the  coclilea  because  of  faiku-e  of  transnussion  along  the 
(•on(lucti\-e  pathway.  I'vuiction  of  the  auditory  nerve  can  l)e  determined  by  degree 
of  bone  conduction  while  amount  of  hearing  can  be  assessed  by  conduction  of 
sound  by  air.  Tests  can  be  made  crudely  with  tuning  forks  and  accurat(>ly  with 
an  audiometer.  In  conductive  tleafness  the  bone  conduction  perception  is  better 
than  the  air  conduction  pei'ception  (I'ig.  1). 


OBSTKrCTIOX  OF  THE  EXTERNAL  AUDITORY  CAXAL 

Any  substance  which  occludes  the  external  auditory  canal  Avill  interfere  with 
the  transmission  of  sound  from  the  external  auditory  orifice  to  the  drum.  The 
most  common  obstruction  of  this  type  is  the  collection  of  large  amounts  of  normal 
cerumen.  The  retui-n  of  heai-ing  after  the  rem()\-al  of  the  cerumen  is  gratifying. 
The  accumulation  of  secretion  in  the  external  auditory  canal  from  an  external 
otitis,  either  infectious  or  eczematoid  in  origin,  can  produce  the  same  kind  of 
hearing  impairment.  Local  therapy  usually  cures  the  external  otitis  within  a 
short  time. 

Obstruction  of  the  external  auditory  canal  also  can  result  from  bony  atresia 
ni-  occlusion.  This  type  of  obstruction  can  de\'elop  slowly  from  bony  growths 
such  as  osteomas  which  usually  are  bilateral,  or  can  be  due  to  congenital  malde- 
\-elopment  in  which  case  the  external  auditory  canal  has  failed  to  develop. 
( )ccluding  osteomas  can  be  removed  surgically  very  easily.  Treatment  of  the 
congenital  deformities  will  depend  on  the  degree  of  other  malformations  in  the 
conducti\-e  svstem.  Occasionally  the  obstruction  is  due  entirely  to  a  bony  parti- 
tion which  occupies  part  of  the  external  auditory  space.  This  can  l)e  determined 
by  careful  roentgenographic  study.  Remo\'al  of  the  bony  partition  will  restore 
hearing.  When  the  tympanic  membrane  or  ossicles  also  are  in\'olved  in  the 


Fig.  1.  Avidiogranis :  A,  Noi  mal  hearing.  Note  that  air  conduction  and  l)one  conduction 
are  similar.  B,  C'oniiuci  dcal'ne.ss.  Note  the  large  air-bone  gap  as  rejjre.sented  by  ditfer- 
ence  in  air  and  bone  condiiclion. 
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maldevelopment,  more  extensive  operations  are  required  to  permit  sound  to 
reach  the  cochlea. 

CASE  1 

St(H()si.s  (if  the  External  AtKJitonj  Catial  Causing  Conductive  Deafness 

A.  h'..  7.  Tliis  ii'iit  \\  :l^  :i(linit  t  cd  Id  I'lic  Mdunt  Sinai  H()s])it  al  liecause  of  bilateral 
hearing  loss  associated  with  a  nialfoiined  right  auiicdc  and  bony  stenosis  of  the  right  ex- 
ternal auditory  canal  (  Fig.  I'A  I .  The  left  car  was  noi  nial  (see  Case  9  for  surgical  restoration 
of  hearing  of  left  can.  X  ra\'  examination  leveaied  cellular  mastoids.  Under  general  anes- 
thesia a  ])ostauricidar  skin  incision  was  made  and  the  mastoid  cortex  exposed.  The  mastoid 
antrum  was  o])ened.  The  incus  was  covered  by  a  ledge  of  l)one  which  was  removed  and  the 
incvulomalleolar  and  incudostapedial  joints  weie  exposed  (Fig.  2Bl.  The  ossicles  were 
normal  and  mobile.  A  full-thickness  skin  graft  was  placed  over  the  exposed  ossicles  (Type 
II  Tympanoplasty-Fig.  2('),  An  audiogram  taken  three  months  after  surgery  revealed  a 
significant  improvement  in  healing  (Fig.  .i). 

OHSTHrCTIOX   OF  THE   EUSTACHE.VX  TUBE 

l'at('uc>-  of  the  ciisl achcan  tulto  is  essential  tor  a  iiorinally  functioning  middle 
ear.  An  open  ami  properly  functioning  eustachcan  tulx'  assures  the  middle  ear 
of  hciii-  lillcil  witli  air. 

Ill  children  tlic  niosl  coiniiioii  cause  of  obstruction  of  the  eustachean  tube  is 
the  presence  of  hyjx'il rophicd  and  infected  adenoid  tissue.  Adenoid  tissue  can 
produce  conductive  hearing  losses  of  20  to  :!()  decibels.  The  treatment  is  removal 
of  the  adenoitl  tissue  and  the  method  deser\-es  special  mention.  .Although  tonsil- 
lectomy is  usually  a  si andai'darized  pi-ocedure,  the  sam(>  cannot  be  said  for  ade- 
noidectomy.  The  thorough  removal  of  adenoid  tissue,  part i(ai!arly  about  the 
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eustachean  orifice,  is  not  a  simple  procedure.  This  operation  is  not  always  per- 
formed with  the  necessai'v  met icvilotis  care.  Complete  adeiioidectomy  retiuires 
direct  visualization  of  the  nasopharynx,  including  the  regions  of  the  eustachean 
tube  orihces,  and  the  implementation  of  special  instruments  such  as  small  curettes 
and  punch  forceps. 

Not  infreciuently  conductive  deafness  occurs  in  a  child  who  has  had  a  previous 
adenoidectomy.  Such  a  situation  reciuires  further  evaluation  of  the  iia,<opharynx 
for  residual  or  reformed  adenoid  tissue.  In  my  opinion  the  only  diagnostic  meth- 
ods with  which  one  can  accurately  appraise  the  status  of  adenoid  tissue  are  either 
direct  mirror  A'isualization  of  the  nasopharynx,  \\hich  cannot  l)e  accomplished 
with  many  children,  or  lateral  .soft  tissue  roentgenography  of  the  nasopharynx 
(2).  Whenever  tissue  masses  are  \'isible  or  discernible,  surgery  should  be  the 
treatment  of  choice.  I  believe  that  x-ray  or  radium  therapy  should  be  utilized 
only  if  all  other  treatment  has  failed. 

CASE  2 

Postoperative  Adenoidal  Enlargement,  Ear  Injection,  Impaired  Hearing 

C.  F.  Age  7.  A  tonsillectomy  and  adenoidectomx'  had  been  jjerformed  on  this  jjatieiit  at 
the  age  of  two.  For  the  follf)\ving  five  year  period  he  had  rejieated  infections  of  the  ears  and 
upper  respiratory-  tract.  His  hearing  became  imjiaired.  A  second  adcnoidect(nn>'  was  per- 
formed eight  months  prior  to  his  first  visit,  but  hearing  did  not  improve.  F..\aminatioii 
revealed  no  evidence  of  nasal  or  sinus  disease.  The  t\nii)anic  membranes  were  congested 
and  retracted.  An  audiogram  indicated  a  moderate  conductive  hearing  loss.  Lateral  soft 
tissue  roentgenograms  of  the  nasopharynx  showed  enlarged  adenoids  high  in  the  vault 
(Fig.  4A,  B).  Following  this  fjjjeration  the  ty  mpanic  membranes  assiuued  a  normal  appear- 
ance and  the  hearing  returned  to  normal  (Fig.  .5). 

Often  a  secretory  otitis  media  is  a.ssociated  with  obstruction  of  the  eustachean 
tube  by  infected  adenoids.  This  subject  will  be  discussed  later,  l)ut  at  this  point 
it  should  be  mentioned  that  myringotomy  with  aspiration  of  tlu'  .secretion  should 
be  performed  at  the  time  of  the  adenoidectomy  if  fluid  is  suspected  to  exist  in 
the  middle  ear. 
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Fu!.  4.  Lateml  soft  tissue  roent- 
genograms showing  narrowing  of 
the  nasopharyngeal  space  by  ad- 
enoidal tissue  (Case  2).  A,  En- 
hirgcd  adenoids  during  inspira- 
tion. I^,  l'>nlarg(Ml  adenoids  with 
i-('si)iration  suspended  prior  to 
third  ()i)eration.  Note  complete 
occdusion  of  nasoi)har>ngeal  air- 


FiG.  5.  Atidiogram  showing  bi- 
lateral hearing  improvement  after 
thorough  adenoidectomy  (Case  2). 


Infection  of  the  nasopharynx  and  allergic  states  can  affect  the  eustachean  tube 
and  thus  produce  impaired  hearing  in  adults  as  Avell  as  in  children.  Obstruction 
of  the  eustachean  tube  can  result  from  intrinsic  inflammatory-  or  allergic  edema 
with  thicliening  of  the  tissues  of  the  eustachean  tube.  These  tissue  reactions  most 
often  are  transient  but  may  become  permanent  if  the  irritating  sources  are  not 
removed.  Ultimately  it  may  become  necessary  to  dilate  the  eustachean  tube  by 
bouginage.  It  is  desirabl(\  of  course,  to  treat  the  nasopharyngeal  and  eustachian 
problem  during  the  early  phase  of  infection  and  allergy  (3). 

The  type  of  nasopharyngeal  infection  which  influences  eustachean  tubes 
invariably  is  associated  with  nasal  and  sinus  infections.  When  the  edema  in  the 
eustachean  tube  is  noninfectious  in  origin,  vasomotor  rhinitis  is  usually  the 
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cause.  The  term  vasomotor  rhinitis  is  used  in  the  Ijroad  sense  to  include  specific 
allergic  reactions,  physical  allergy  and  constitutional  reactions  including  those 
of  psychosomatic  origin. 

Thus,  to  c\alua1('  this  problem,  a  Ihorough  investigation  of  the  nasal  and 
sinus  status  is  necessary.  Tins  includes  x-ray  of  th(>  sinuses  as  well  as  th(>  naso- 
pharynx, diagnostic  in'igation  of  llic  maxillary  antrums  and  sometimes  the  other 
sinuses,  and  bacteriologic  and  cytologic  studies  of  secretion  fiom  the  nose  and 
sinu.ses.  The  bacteriologic  and  cytologic  investigation  is  essential  to  differentiate 
accurately  between  an  infectious  and  an  allergic  process.  This  distinction  cannot 
be  revealed  grossly  by  the  amount  oi-  kind  of  .seciction  obtained. 

Finally,  therapy  should  be  diiccted  eithei-  to  cure  the  nasal  oi'  sinus  infection 
and  thus  the  nasoj^haryngeal  iiitection,  oi-  to  control  the  allergic  reactions.  This 
involves  in'igation  of  the  sinuses,  the  use  of  appropriate  ant  iliiot  ics  as  indicated 
by  sensitivity  tests,  hyposensit i/at ion  to  posit i\-e  allei'gens  and  other  measures 
to  control  vasomotoi-  reactions. 

It  is  especially  important  to  detect  nasophaiyngeal  carcinomas  early  since 
some  of  these  tumors,  such  as  the  transitional  cell  and  the  enibiyonal  cell  car- 
cinomas, may  be  .sensitive  to  radiation.  ( )ne  of  the  eaiiiest  symptoms  of  naso- 
pharyngeal carcinoma  oi'  other  less  conunon  neoijlasms  may  be  conduct  ix'e  deaf- 
ness in  one  ear  due  to  obstruction  of  the  eustachean  tube  oi'iiice.  This  emphasizes 
the  need  for  thoi-ough  nasopharyngeal  examination  in  all  patients  with  conduc- 
tive deafness. 

CAst;  o 

Nasopharyngeal  Tumor  ('(nisi)ui  I'mlatcral  Conductirc  Deafness 

E.  C.  Age  55.  This  patient  was  >('cii  in  l'.).")7  \\  it  h  the  chief  coniphiiiit  ol'  iiniialeral  heariiij; 
loss  of  three  motiths  (hn-atioii.  Initial  e\aiiiinat  ion  revealed  a  unilateral  riy;lit -sided  con- 
ductive deafness  with  normal  external  auditor^'  canals.  The  t >ni|)anic  inenihranes  were 
noted  to  lie  slijiliily  i-etracled.  The  nasopharyngeal  e\aniin;ition  revealed  a  small  granular 
mass  alioul  till'  orilice  of  the  rinht  eustachean  tube.  Xo  cei'vical  1\ niphadenopat  li>-  was 
noteil.  A  n.i,-(ipliai  \  nue.il  biopsy  specimen  was  taken  and  |-eveale(l  fra};nients  of  eml)r\<inal 
cell  carcinoni;i  (Schininke  tumor).  The  patient  was  fjiven  Cobalt  lid  teletherapy.  (iOOO  H, 
through  two  poit.als.  The  tumor  dis.appeared  and  at  the  ])i-esent  time.  thi<'e  yeai's  later,  the 
patient  is  asymptomatic  and  fice  from  disease.  A  current  audioiriam  shows  complete 
restoration  of  hearing  (t'ig.  11). 

IXFlXTHJt  S  .\Xn  SKCHKTOin    (KriTlS  Mi;i)r\ 

Collection  of  .secrcdion  of  fluid  in  the  middle  ear  space  interferes  with  the  trans- 
ferenc(>  of  soimd  by  its  influence  on  the  ossicles  and  the  movement  of  the  mem- 
brane of  the  roinid  window,  thereby  cretitiiig  conductive  detifness  (4,  5). 

The  imptiired  hearing  a.ssociated  with  acute  infections  of  the  middle  ear  usu- 
ally is  temporary.  At  present  there  is  a  tendency  to  treat  such  intections  solely 
with  antibiotic  drugs.  In  other  words,  the  i-eliaiice  is  on  the  alisoiption  of  the 
purulent  secretion  and  drainage  through  the  eustacheitn  lube.  Contrary  to  this 
attitude  many  otologists  believe  that  middle  ear  infections  which  produce  high 
fever  and  great  pressiu'c  on  the  drum  and  conse(iiient  ly  considerable  p;nn  should 
be  drained  by  myringotomy.  Those  performing  middle  ear  suigery  are  now  seeing 
in.stances  of  conduct  i\-e  deafness  caused  by  adhesions  sin-romiding  the  ossicles. 
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FiG.  6.  Audiogram  showing 
liearing  impi'ovement  after  course 
of  Cobalt-(jO  teletherapy  in  the 
tieatment  of  Schminke  tumor  of 
the  nasophai'vnx  (Case  3). 


These  adhesions  mui>t  have  i(-siilt('d  tVoni  prex-iovis  infections  or  even  possibly 
from  the  collection  of  noninfected  fluid.  Draining  se\'ere  infections  of  the  middle 
ear  by  the  performance  of  a  myringotomy  may  in  some  patients  prevent  con- 
secjuent  loss  of  hearing. 

From  the  point  of  view  of  conservation  of  hearing  I  believe  that  the  condition 
of  secretory  or  serous  otitis  media  is  more  important.  The  presence  of  fluid  in 
the  middle  ear  as  a  cause  of  conductive  deafness  exists  much  more  freciuently 
than  is  commonly  thought.  Its  occurrence  is  usually  insidious  and  associated 
with  obstruction  of  the  eustachean  tube,  although  it  may  exist  without  such 
obstruction  being  obviously  manifest.  On  examination,  presence  of  fluid  may  be 
indicated  by  the  appearance  of  a  fluid  level  or  brownish  or  bluish  discoloration 
behind  the  drum.  Frequently,  however,  there  may  be  no  alterations  of  the  tym- 
panic membrane  to  suggest  the  existence  of  fluid  in  the  middle  ear. 

Aspiration  of  the  middle  ear  quite  often  yields  fluid  when  there  is  audiologic 
evidence  of  conductive  deafness  and  no  other  obvious  cause  of  the  deafness  can 
be  ascertained.  Once  the  presence  of  a  secretory  or  sei'ous  otitis  media  is  estab- 
lished, therapy  should  be  directed  to  eliminate  the  cause  and  to  rid  the  middle 
ear  of  the  fluid.  Etidlotiic  fadors  may  be  infection  of  the  nose  and  sinuses,  hyper- 
trophied  and  infected  adenoid  tissue,  allergic  reactions  of  the  upper  respiratory 
tract,  and  a  poorly  functioning  eustachean  tube.  The  fluid  may  be  clear,  amber 
and  watery  in  character,  or  thick,  viscid  and  whitish  or  grayish.  At  all  times  this 
type  of  fluid  or  mucoid  secretion  is  free  from  infection.  Active  treatment  of  the 
middle  ear  involves  either  repeated  aspirations,  myringotomy  in  instances  of 
thick,  viscid  secretion  or  unsuccessful  repeated  aspirations,  or  the  insertion  of  a 
thin  polyethylene  tube  into  the  middle  ear  to  permit  constant  drainage. 

CASE  4 

Middle  Ear  Effusions  Causing  Conductive  Hearing  Loss  Treated  With  Bilateral 
Myringotomy 

S.  M.  Age  3.  This  patient  was  first  seen  in  December  1958  because  of  repeated  sore  throats, 
ear  infections  and  obstructed  breathing.  A  tonsillectomy  and  adenoidectomy  were  per- 
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formed.  The  patient  was  well  until  .June  1050  when  iwaiiii  nat  ion  rcvcaicil  retracted  ear 
drums  with  an  orange  eoior  hue  iieiiind  the  (hiinis.  An  audicinrani  shiiwed  a  mcxlerat el\- 
severe  bilateral  conductive  hearing  loss.  Myi  in^c)!  oniies  wcic  pei  fornied  and  thick  mucoid 
secretion  was  aspirated  from  both  middle  eais  An  audiofiram  taken  three  weeks  after  the 
myringotomies  showed  an  improvement  in  hr  ariiif^  iFi>i.  7i 

All  acute  iiistaiicc  of  serous  otitis  media  is  seen  after  rapid  airplane  descents, 
usually  ill  the  presence  of  an  up])er  respiratory  infection.  This  type  of  middle 
ear  i'eacti(»n  is  called  aei-o-olitis  and  e\-itlence  of  hemoi'i-ha^e  in  the  middle  ear 
or  tympanic  membrane  oi'  hlehs  on  the  memhrane  may  1>(>  present.  Release  of 
fluid  from  the  middle  ear  or  from  the  l)lehs  by  aspiration,  myringotomy  or  punc- 
ture may  yield  considerable  relief  of  pain  and  hasten  iccox-ery  ((i). 

FIXATIOX  OR  IXTERHrPTIOX  OF  THE  OSSICI  LAK  CH.\IX 

The  ossicular  chain  constitutes  one  of  the  most  important  links  in  the  conduc- 
tion of  sound  ill  the  ear.  It  has  ))eeii  estimated  that  the  three  ossicles,  the  mal- 
leus, incus  and  sta])es,  contribute  about  2.")  decibels  to  the  condtictive  hearing 
mechanism.  In  othei-  words,  elimination  of  ossicular  conduction  of  sound  by 
fixation  or  interruption  of  the  ossicular  chain  theoretically  should  reduce  hearing 
by  at  least  2.1  decilx'ls. 

The  most  fi-e(iuent  foi-m  of  ossiciilai'  fixation,  oi'  stajjcs  fixation  to  be  precise, 
is  represented  by  the  condition  known  as  otosclci-osis.  ( )tosclerosis,  in  turn,  is  the 
most  fre([uent  catise  of  (•lir<inic  pro<ii-essi\-i'  deafness  in  adults.  The  pathologic 
condition  consists  of  llie  rc])laia'nieii1  of  normal  bone  by  a  new  kind  of  \-ascular 
bone.  When  this  bone  impinges  on  or  in\a(lcs  Ihc  footplate  of  the  stajies  in  the 
oval  window,  \-ai'ioiis  degrees  of  ankylosis  occur.  ()im'  of  eight  indix  iduals  with 
evidence  of  histological  otosclerosis  exhibits  clinical  otosclerosis  oi-  conductive 
deafness.  Studies  of  this  disease  sti-ongly  stiggest  an  hereditaiy  tendency  (7). 

As  this  disease  pi-ogresses,  a  ))ercepti\-e  deafness  l)econies  supei-imposed  on 
the  conducl  i\c  deafness.  The  |)ei'ce])t  i\'e  component  of  the  deafness,  of  course, 
cannot  be  altered  once  it  occurs.  However,  it  is  signihcant  that  a  successful  opera- 


580 


JOSKPIl   L.  (iULDMAN 


tioii  t'di-  the  (■()ii(lucti\('  dcat'iu'ss  ofton  stops  or  inhibits  the  pro<>;ressi()ii  of  the 
percept i\-(>  element  of  tlie  disease. 

The  rehahililal  ion  of  lieai'ins  in  i)atients  with  otosclerosis  pi'oxides  one  of  the 
outslandinji  cliai)ters  in  Ihe  history  of  medicine.  The  two  opeiative  procedures 
which  ha\-e  lieen  n'sponsihle  for  this  <!;reat  cont rihnl  ion  to  hnmanity  ai'e  the 
feiieslralion  of  the  osseous  hoi'izontal  .semicircular  canal  introduced  hy  hempert 
in  KKJS  (S)  and  mobilization  of  the  stap(>s  initiated  by  Rosen  in  Idii'.i  (D). 

It  is  of  interest  that  the  eailiest  att(Mni)t  to  cur(>  deafness  from  otosclerosis 
ojMM-at  i\-ely  was  directed  to  the  stajx's  it.self.  Such  efforts  lie^an  in  1878  when 
Kessel  of  ( leimany  ti'icd  to  mobilize  the  stapes  thi'ou^h  the  posterior'  part 
of  the  tyni]janic  membrane  (10).  The  largest  series  and  most  e\i)licit  account  of 
tliat  period  was  reported  in  1S(K)  by  th(>  I'rench  otolo<>;ist  .Miot  (11).  His  statistics 
were  based  on  200  stapes  mobilization  opei'ations  witli  many  favorable  I'esults; 
his  method  and  ob.s(>rvat ions  were  similar  in  a  number  of  i-espects  to  the  opera- 
tion recently  inlrodnced  by  l!osen.  In  lS«)-_>  and  IS'.i:!  Blake  (l'_>)  and  Jack  (VA) 
in  this  counti-y  atteni])ted  to  impi^oxc  heai-in^  by  i-emo\in<>  the  stapes. 

I'oi-  I'easons  that  ha\'e  not  been  cleai'ly  disclosed  in  the  literature,  the  stapes 
mobilization  oixa'ation  was  abandoned  to\\ar(ls  the  end  of  the  last  century.  The 
only  relati\('  |)o>iti\-e  statement  was  made  by  Siebenn\ann  of  Switzerland  who 
wrote,  "Clinical  exjx'rience  teaches  that  all  endeax'ors  at  mobilization  of  the 
stapes  in  otosclei'osis  ai'e  not  only  useless  but  often  harmful  (14)". 

Tluis,  it  was  not  until  1'.).'):!  when  loosen  described  his  operation  of  stapes 
mol)ilizal ion  that  this  procedure  once  more  became  i)rominenl  for  tlie  treat- 
ment of  deafness  due  to  otosclerosis. 

T]i(>  f>;i-ea1er  success  of  th(>  picsenl  stapes  mobilization  ojM'ration  has  been 
influenced  midoubtedly  by  the  a\ailal)ility  of  magnification  offered  by  loupes 
and  the  operatinii;  mici'osco|)(',  >u|)erior  illumination,  antibiotics,  and  improve- 
ment and  better  liainin^  in  o])erati\'e  techni(|Ues. 

The  other  significant  ai)})roach  in  the  surgical  treatment  of  otoscl(>i-osis  has 
been  to  by-pass  the  otosclerotic  lesion  of  the  oval  window,  and  to  make  an  open- 
ing in  Ihe  bony  labyrinth  or  semicii'cailar  canal.  l)urin<^  the  second  and  third 
decades  of  this  century  Ilolm<i:i-en  of  Sweden,  who  is  i'e<iar(led  as  the  father  of 
the  fenest  I'at  idii  operation,  cdiit  ributed  innnensely  to  the  pi'oi^ress  of  fenestration 
of  the  hoi-izonlal  senuclrculai-  canal  for  the  treatment  of  (itosclei-ot  ic  deafness 
(1.")).  It  remained  for  bemi)ert  to  brinji;  this  woi'k  to  a  brilliant  conclusion  when 
he  presented  his  one-staire  cndaural  fenestration  operation  of  th(>  horizontal 
semicii'cailar  canal  in  I'.K'xS. 

I'ntil  approximately  sexcn  years  ajj;o,  fcau^stration  of  the  hoi'izontal  semicircu- 
lar canal  was  the  only  suit^ical  |)i'ocedure  a\-ailable  foi'  the  1r(>atment  of  otoscler- 
otic deafness.  I  'enest  l  at  ion,  in  a  .sense,  is  a  1yi)e  of  modified  radical  mastoidec- 
tomy and  a  pei'nKuuait  mastoid  ca\  ity  results.  This  I'eciuires  permanent  care  and 
avoidance  of  contact  with  watei'.  The  postoperative  course  usually  is  more  in- 
A'oh'ed  than  after  stajx's  sui<^ery. 

In  mobilization  of  the  sta])es  the  ossicles  are  e\])osed  by  ele\atin^'  the  drum 
throu}>;h  th(>  ext(>rnal  auditory  canal.  It  is  often  necessary  to  remox'e  some  bone 
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Fig.  8.  Initial  exposure  of  the  inciulostapedial  joint  and  chorda  tynipani  nerve  during 
stapes  surgery. 

of  the  ])(i>tcri()i-  canal  wall  oNci-lyinu;  the  ossicles.  Care  nuisl  he  taken  to  spare 
the  clidrda  lynipaui  iiciye  (l  i^.  <S).  Mobilization  of  the  stupes  can  be  accom- 
phshed  by  manipulations  direetetl  to  the  neck,  head  or  footplate  of  the  stapes. 


CASE  5 

Otosclerosis  Treated  by  Bilateral  Stapes  M ohilizatinn 


M.  S.  Age  45.  This  patient  was  first  seen  at  ' 

1ie  Moiuit  Sinai 

Hospital  in 

'.157  with  hearing 

loss  and  tinnitus  of  eight  years  duration.  'I'l 

ir\  of  verii;. 

o.  The  ])atient's 

sister  was  known  to  have  a  conductive  lica 

■ing  loss.  I'hvsi 

■a!  examin.a 

ion  revealed  no 

abnormalities.  .\n  audiogram  showed  bilater 

d  conduct  i\-e  d 

■afness.  In  > 

v'ovember  1957  a 

right  stapes  ni;il)ilizat  ion  w  as  performed.  M 

ihiliztition  was 

olitained  b\ 

pressure  at  the 

head  of  the  stapes.  In  \ovemi)er  1<).5S  a  left  st 

a])es  mobilizat  i( 

Ml  w  as  perfo 

med  by  |)ressure 

at  the  head  and  footplate  of  the  stapes.  \n  au 

1  Xovemher 

bl5()  showed  that 

the  initial  hearing  improvement  has  been  ma 

ntained  I  Fig.  !) 

The  percentage  of  successful  results  is  better  yvith  the  fenestration  operation 
than  with  the  mobilization  operation.  Although  the  percentages  vary  with  dif- 
ferent surgeons,  approximately  GO  to  70  per  cent  of  tlie  patients  ha\'e  improved 
hearing  after  the  fenestration  operation  and  40  to  50  per  cent  after  the  stapes 
mobilization  oj^eration  (1()-18). 

One  cannot,  liowcver,  acctu'ately  compare  the  stapes  mobilization  and  the 
fenestration  jirocedvu-es  by  looking  .solely  at  the  ])crcentage  of  succ(>ssful  results. 
The  stapes  mobilization  ojK'ration  has  a  greater  lield  of  a])plicat  ion,  that  is,  it 
may  !)<■  cniployed  whcuiever  th(>re  is  any  signilicant  conduct  i\-e  component  in  a 
patient's  deafness.  The  fenestration  operation  .should  be  performed  only  when 
there  is  good  cochlear  reserve  as  exidenced  by  good  bone  conduction.  In  the 
fenestration  operation,  since  the  o.ssicular  chain  is  l)y-passed,  a  successful  result 
usually  will  leave  a  hearing  deficit  of  about  2.")  decibels  below  the  cochlear  re- 
serve. For  exami)l(',  a  patient  who  has  a  conduct  i\c  hearing  loss  of  25  decibels 
theoretically  has  little  to  gain  from  th(>  feiu'stration  operation,  whereas  this  loss 
may  lie  completely  eliminated  with  mobilization  of  the  stapes.  Therefore,  most 
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Fig.  9.  Audiogram  showing  bi- 
lateral hearing  improvement  after 
successful  stapes  mobilizations  in 
the  treatment  of  otosclerosis.  The 
ri^lit  auilioKrani  is  two  years  post- 
oi)erative  and  the  left  one  year 
postoperative  (Case  5). 


()t()l()fi;ists  l)("li<>^'(■  that  stapes  mobilization  is  the  procedtire  of  fifst  choice  for  the 
patient  with  clinical  otosclerosis. 

There  are  certain  inherent  disadvantafics  in  tlie  mobilization  procedure.  Many 
fixed  stapes  cannot  be  mobilized  and  others  once  mobilized  may  later  become 
refixed;  this  accomits  loi-  the  lower  lon>z;  term  restdts  than  with  the  fenestration 
operation.  It  should  b(>  emphasized,  however,  that  if  an  initial  attempt  to  mobi- 
lize the  stapes  should  fail,  a  second  operation  on  the  stapes  or  a  fenestration 
operation  can  be  performed. 

CASE  6 

Otosclerosis  Trcatcil  hi/  Fcncslralion  of  the  Horizontal  Seinicirridar  Canal 

B.  V.  Age  37.  This  p.ii  icni  \\  :is  seen  in  H)57  Ix'causc  (if  pi-dgi'cssi vc  hearing  loss  since  the 
age  fif  twelve.  H(':iiinL',  had  decreased  fiilldwing  each  of  the  patient's  live  pregnancies. 
Physical  cx.-iiinn.-il  Kin  rc\-ealed  iKirnial  aiiditor\-  canals  and  t  x  niiianic  niendii-anes.  An  audio- 
gram slidwed  liilateral  cdiiduct  i  ve  hearing  loss.  The  patient  was  admitted  lo  the  hospital 
for  a  stapes  mobilization  under  local  aiiest  licsia.  The  di'uin  was  elevated  and  it  was  noted 
that  the  stapes  was  completely-  lixed;  no  ni(iliilit\  could  lie  obtained.  She  was  discharged 
on  the  secon<l  post  opeint  i  \c  (l:i\  and  readmitted  three  months  later  for  a  fenestration 
TKiv-civalis  I  Lcrii|ici  I  i  pi  c >cc( hi  re .  This  w  as  iierfoj-med  under  general  anesthesia.  A  fenestra 
was  created  in  the  li(iMziiiiial  seniicircidar  canal  and  coveicd  with  a  t >inpanomeatal  flap. 
The  postoperative  course  was  uneventful.  .\n  audiogram  taken  one  year  after  surgery  shows 
that  the  initial  heaiing  imprdvcnient  has  been  maintained  (Fig.  10). 

riecently  Shea  and  (itlicis  (•(iiiccnuMl  witli  the  lon<>;-term  results  obtained  with 
slajX's  mobilizat  inn-  ha\c  sujijicsl cd  a  new  ap))roach  to  this  problem  (H)).  The 
rifijidly  lixed  si  apes  i-  icnioxcd  from  the  ov:il  window  and  a  new  sound-conducting 
mechamsm  const  mclcd.  .\  small  autogenous  vein  graft  is  placed  o\-er  the  patent 
oval  window  and  a  :!  to  1  mm  pi(>ce  of  No.  !)()  polyethyleiu'  tubing,  the  jjiosthe- 
sis,  is  placed  between  the  graft  and  the  lenticular  process  of  the  incus.  The  im- 
meditite  improvement  in  hearing  noted  ;ind  the  liigh  percentage  of  good  restdts 
are  remarkable  (20).  Howe\er,  many  (lueslions  regarding  this  i)roce(hire  remain 
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uiiaiiswciod,  sucli  ;is,  the  effect  of  this  operation  on  the  inner  ear  and  the  eventual 
fate  of  the  polyet  liylciic  lube. 

Veiy  recently,  Kos  (21)  and  Schucknecht  (22)  have  rep()rt(>(l  a  new  type  of 
prosthesis,  namely  the  use  of  vein  and  fat  plugs  which  fill  the  window  and 
which  are  held  in  place  by  tantalum  or  steel  wire  attached  to  the  long  process 
of  the  incus. 

CASE  7 

Otosclerosis  Treated  hij  Fenestration  of  the  Oval  Window  with  the  Insertion  of  a 
Vein  Graft  and  Pol ijethylctie  Prosthesis 

M.  I..  H.  Age  24.  This  patient  \v:is  liisl  scon  in  1053  at  the  age  of  17  with  the  comphiirit 
of  tinnitus  and  hearing  loss.  Ph\sical  cxaniination  revealed  normal  au(!itoi-\-  canals  and 
tympanic  membranes.  Xn  audiogram  showed  ;ni  average  'M)  dh  he.-iiing  loss  in  the  right  ear 
and  a  40  dh  hearing  loss  in  the  left  ear.  A  hearing  aid  was  ])rescril)ed.  In  lO.'j?  and  U)5S  sta|)cs 
mobilizations  were  performed  with  a  t enipor.'i r>-  restoiation  of  hearing.  By  the  fall  of  10.')'.) 
hearing  had  decreased  furtlier  .and  in  1  )eceniber  I'.l.'y.)  the  right  ear  was  re-exploied.  4"he 
stapes  was  found  to  be  hrml>'  ankxlosed  again  (fig.  1 1  .\  i .  Tlie  head  and  crur.a  of  the  stapes 
were  removed  (Fig.  IIB).  The  stapedial  footplate  had  been  replaced  with  dense,  white 
otcsclerotic  bone  (Fig.  IIC").  This  was  removed  with  microsurgical  diamond  drills  and  the 
open  oval  window  was  co\-cMed  with  an  aut ( i<i:cnoMs  \'ein  graft  (Fig.  Ill),  K).  \  3.5  mm 
polyethxlene  prosthesis  w:i,-  in-ritcd  liclwccii  the  lenticular  piocess  of  the  incus  and  the 
vein  graft  (Fig.  IIF).  The  ])alient  noted  a  considerable  hearing  improvement  which  has 
been  maintained  for  six  months  (Fig.  12). 

Some  surgeons  have  placed  the  prosthesis  between  the  incus  and  footplate 
(after  removal  of  head  and  ci  iii  a)  w  hen  the  latter  can  be  mobilized  and  thereby 
have  eliminated  the  need  of  a  \  ein  graft. 

CASE  8 

Otosclerosis  Treated  bij  M (iliilizaiitiu  of  Sta pcdial  Footplate  with  Insertion  of 
Pnlijelhi/lelic  Praslh<sis 

R.  R.  Age  54.  This  patient  was  admitted  to  The  Mount  Sinai  Hospital  because  of  bilateral 
conductive  deafness  of  25  years  duration.  She  wore  a  hearing  aid  for  more  than  ten  years. 


Fig.  10.  Audiogram  showing  30 
db  hearing  improvement  one  \(>ar 
after  fenestration  of  the  horizon- 
tal semicircular  canal  in  the  treat- 
ment of  otosclerosis  (Case  li). 
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Fig.  12.  Audiogram  showing 
30  db  hearing  improvement  si.x 
months  after  fenestration  of  the 
oval  window  with  the  insertion  of 
a  vein  graft  and  polyethylene  pros- 
thesis in  the  treatment  of  otoscle- 
rosis (Case  7).  Note  that  there  is 
no  residual  air-bone  gap. 
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Fig.  13.  Audiogram  showing 
40  db  hearing  improvement  four 
months  after  insertion  of  a  poly- 
ethylene prosthesis  on  a  mobile 
stapes  footplate  in  the  treatment 
of  otosclerosis  (Case  8). 
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incus  and  the  mobile  footphite.  An  authogram  taken  four  months  postoperatively  revealed 
a  marked  gain  in  hearing  (Fig.  13). 

Other  conditions  causing  fixation  of  the  ossicles  are  encountered  much  less 
frequently  than  otosclerosis.  Adhesions  and  fibrous  processes  surrounding  or 
enmeshing  the  ossicles  as  a  consequence  of  previous  infection  or  secretory  disease 
of  the  middle  ear  can  be  responsible  for  fixation  of  the  ossicles.  The  malleus  and 
incus  as  well  as  the  stapes  may  be  involved  in  this  type  of  hearing  impairment. 
An  attempt  should  be  made  to  separate  the  fibrous  tissue  which  limits  the  mo- 
bility of  the  ossicles  and  to  prevent  refixation  of  the  scar  tissue.  The  middle  ear 
is  exposed  through  the  external  auditory  canal  as  in  the  stapes  mobilization 
operation. 

The  ossicles  also  can  be  fixed  in  various  ways  in  congenital  malformations  of 
the  middle  ear.  This  entity  is  characterized  by  marked  conduct i\'e  hearing  loss 
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with  onset  noted  early  in  life.  The  exact  procedure  performed  for  its  correction 
will  depend  on  findinj2;s  disclosed  at  the  time  of  operation.  For  example,  if  the 
niallens  and  incus  are  found  to  be  deformed  and  fixed,  it  may  he  necessary  to 
renio\-e  them  and  to  reconstruct  a  sound-conducting  mechanism  as  will  he  de- 
scribed latei-  in  th(>  section  on  tympanoplastic  procedures.  A  variety  of  problems 
may  be  icxcaled  which  will  test  the  imagination  and  skill  of  the  otologic  surgeon 
(2:i). 

Actual  interru])tion  of  the  ossicular  chain,  particularly  between  the  incus  and 
sta])es,  also  can  occur,  although  infre(|uent ly.  The  incudostapedial  joint  can  be 
sepaiated  by  accidental  dislocation  of  the  incus  in  mastoid  operations.  This 
sepaiation  can  happen  rarely  in  severe  jolting  injuries  to  the  side  of  the  head. 
In  these  cases  there  is  conduct  i\-e  deafness  with  very  good  nerve  function.  When 
the  middle  ear  is  exposed,  the  inc\ulostapedial  joint  is  found  completely  sepa- 
rated. l']ffoi-ts  should  be  made  to  reunite  the  joint.  If  this  fails,  the  other  pro- 
ceduics  described  to  create  a  continuous  conductive  mechanism  should  be  at- 
tempted (25). 

CASE  9 

('(iii<j<  )ilt(il  MnlfiiDDdlioH  iu  the  Middh  Ear  ('(tiisin(i  Condiiclivc  Deafness 

A.  ]■].  7.  'i'iiis  ]):iti<'iit  was  socn  at  Tlie  Mount  Sinai  Hospital  liecause  of  hearing  loss 
since  liirtli.  Ivxaniination  icvcaliMl  a  noimal  left  auricle,  e-xternai  auditory  canal  and  tym- 
panic nicniliranc.  Tiie  rifjlil  c.ii-  had  picviously  l)een  operated  on  for  congenital  bony  stenosis 
of  the  auditor\-  canal  (Case  1  i.  Bcr.iusi'  of  the  known  congenital  anomaly  of  the  right  ear, 
it  was  believed  thai  this  iiaticiil  had  a  (■(iiigcnil  al  malformation  in  the  left  ear  causing  deaf- 
ness. The  left  middle  ear  was  exploicd  in  Ma\-  HKiO  under  general  an(>sthesia.  After  the 
tympanic  membrane  was  elevated  it  was  iidIimI  that  the  end  of  the  long  process  of  the  incus 
consisted  of  a  fibrous  band  attached  to  the  stapes.  The  stapes  itself  was  malformed  and 
fixed.  The  stapedi.al  mass  was  ni(il)ilizi'd  with  line  picks  an<l  a  small  piec(>  of  hone  removed 
from  the  external  ,auditor\-  canal  wall  was  wedged  between  the  malform(>d  incais  and  stapes 
(Fig.  14).  -V  sliglit  niovement  of  the  malleus  was  then  seen  to  l)e  transmitted  through  the 
newly  cn-atcil  os-iculai-  chain  to  the  oval  window.  .\n  audiogram  taken  one  month  after 
surger\  icvcalcd  ,a  _'.')  db  hearing  imjjrovement  (Fig.  15). 

IM.ASi'lC  CONSTHUCTION  OF  THE  MIDDLE  EAR 

Finther  signilicani  strides  were  made  in  the  surgical  therapy  for  conductive 
detifness  when  Zollner  in  1951  (26)  and  WuUstein  in  1952  (27),  both  of  Germany, 
tipplied  methods  of  plastic  and  reconstruct i\-e  surgery  in  the  treatment  of  per- 
forations (jf  the  tympanic  membrane  tuid  chronic  infections  of  the  middle  ear 
and  mastoid. 

The  feasibility  of  this  approach  has  been  aided  by  the  availability  of  anti- 
biotics, mtignilicat  ion  ;is  provided  by  the  operating  microscope,  an  increased 
knowledge  of  the  techni(|iies  of  preparing  and  handling  of  skin  grafts,  and  a 
better  understanding  of  the  physiologic  mechanisms  of  hearing  (28). 

In  these  surgical  r(>const  met  ions  of  the  middle  ear,  an  attempt  is  made  to 
recreate  an  air-coiit:iining  middle  ear  sjxice  which  will  transmit  sound  energy 
to  the  (i\;il  window  utilizing  the  intiict  components  of  the  ossicular  chain.  Es- 
sential iirereiiiiisites  lor  this  type  of  surgery  are  good  bone  conduction  levels  and 
;i  ptitent  eustachean  tube. 
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Fi(!.  14.  Reconstruction  of  the 
ossicular  chain  in  a  patient  with 
congenital  anomaly  of  the  middle 
ear  by  placing  a  small  hone  ^vaii 
wedge  between  the  malformed  incus 
and  stapes  (Case  9). 


Fic.  15.  Audiogram  .showing 
immediate  hearing  improvement 
after  iccdiisi  ructing  a  mobile 
ossiculai  chain  in  the  treatment 
of  iiKMi(h)st apedial  joint  deformity 
as  a  cause  of  conductive  deafness 
(Case  9). 


Plastic  reconstruction  of  a  perforated  tympanic  membrane  is  known  as  my- 
ringoplasty. As  a  rule,  a  perforated  tympanic  meml)r;ine  is  associated  with  an 
intact  ossicular  chain  and  will  yield  an  air  conduction  perception  loss  not  more 
than  30  decibels.  The  suitability  of  such  cases  for  plastic  reconstruction  can  be 
determined  by  a  patch  test,  which  consists  of  covering  the  opening  of  th(>  tym- 
panic membrane  with  a  substance  such  as  cigarette  paper.  A  favorable  test  will 
show  improved  hearing  immediately.  There  should  be  absolute  control  of  sup- 
puration before  myringoplasty  is  attempted.  This  may  in\'ol\-e  the  clearing  of 
adenoidal,  sinus  and  pertinent  allergic  problems. 

The  term  tympanoplasty  is  now  used  to  describe  surgical  reconstructions  of 
the  middle  ear  conductive  hearing  mechanism  that  has  bcfMi  altered  by  infection. 
The  surgical  concepts  of  tympanoplasty  are  attempted  at  present  in  the  treat- 
ment of  chronic  middle  ear  and  mastoid  disease  when  there  is  evidence  of  a  con- 
ductive hearing  impairment  with  a  sufficient  air-bone  gap  and  thus  cochlear 
reserve  to  anticipate  a  useful  hearing  result.  This  in\'olves  the  pre,s('r\'ati()n  of  all 
healthy  tissue  in  the  middle  ear,  particularly  the  ossicles,  which  are  required  in 
the  operation  to  improve  hearing  while  all  the  diseased  tissues  ai-e  removed  with 
the  help  of  the  operating  microscope.  The  precise  contact  of  the  skin  graft  which 
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forms  the  new  tympanic  meml  iruuc  with  the  UA'iiihible  ossicles,  determines  the 
type  of  tympanoplasty  creuted  and  the  pos.sil)le  pnulictable  hearing  result. 

As  in  the  case  of  otosclerosis,  serviceable  hearing  may  be  ex])ect('d  from  these 
operations  when  the  average  bone  conduction  loss  in  the  speech  frecjuencies  is 
not  more  than  25  to  30  decibels.  Howe\'er,  desirable  improvement  can  be  obtained 
when  the  bone  conduction  loss  is  greater  than  this  figure.  The  air  conduction 
perception  provides  useful  information  in  interpreting  the  integrity  of  the  ossicu- 
lai-  chain.  Usually  an  air  conduction  perception  with  a  loss  of  40  to  50  decibels 
points  to  a  reparable  ossicular  chain  by  a  reconstructi\  e  procedure  while  a  greater 
loss  than  this  reading  usually  indicates  irrc\ ci  sible  damage  to  the  ossicular  chain. 
In  these  latter  instances,  however,  a  functioning  stapes  alone  can  be  utilized 
in  reconstructive  surgery,  or  it  may  be  necessary  to  resort  to  fenestration  of  the 
horizontal  semicircular  canal  or  to  the  use  of  a  prosthesis  in  the  attempt  to  restore 
hearing. 

In  all  these  procedures  a  postauricular  full-thickness  skin  graft  has  been  found 
to  be  especially  suitable.  The  placing  of  the  graft  and  the  preparation  of  its  bed 
depend  on  the  functioning  structures  found  at  the  time  of  operation.  The  opera- 
tion is  best  performed  by  entering  the  external  auditory  canal  postauricularly. 
Its  successful  completion  often  taxes  the  ingenuity  of  the  surgeon. 

CASE  10 

Traumatic  Poioralion  of  the  Ear  Drum  with  Hearing  Loss 

L.  W.  Age  6.  This  i)aticnt  was  rcfci  viMl  lo  Tlic  .Mount  Sinai  Hospital  in  November  1959 
because  of  unilateral  lic-uiuK  loss.  '\\\n  weeks  l)cf()i-e  admission  she  had  placed  a  liead  in 
the  right  external  au(lil(ir>-  canal  and  had  been  taken  to  anothei-  hospital  to  have  it  re- 
moved. During  removal  of  tlie  b(>ad  she  experienced  severe  pain,  lileeding  and  a  significant 
loss  of  hearing.  Examination  revealed  that  only  a  rim  of  tymjjanic  membrane  was  intact. 
The  handle  of  the  malleus,  the  incudost  apc(hal  joint,  the  promontoiy  and  round  window 
niche  could  be  seen  through  a  large  central  jjerf oration.  There  was  no  evidence  of  infection. 
An  audiogram  ic\-caied  a  .^0  db  conductive  hearing  loss  in  the  right  ear.  Surgical  treatment 
was  deferred  until  spring  in  order  to  allow  any  spontaneous  regeneration  to  occur.  During 
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Fir;,  Audiogram  showing 

hearing  imjirovement  one  month 
.after  closure  of  a  ijerfoi-ated  tym- 
l)anic  membrane  by  a  full-thick- 
ness skin  graft  (Case  10). 
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this  interval  she  had  her  tonsils  and  adenoids  removed.  In  May  KXiO  the  patient  was  read- 
mitted to  this  hospital  and  iindei-  general  anesthesia  a  jiost  auricidar  slan  incision  was  made 
and  a  segment  of  fidl-thickness  skin  was  removed.  The  drnm  renuiant  was  dennded  of  its 
epithelium  and  a  bed  was  prejjaied  for  the  reciuired  skin  graft.  This  was  j)laced  in  ])osition 
and  held  with  small  pieces  of  gelfoam  and  cotton  |)ellets  (T>mi)ano])last y  Type  I).  An 
audiogram  taken  one  month  ])ostoperatively  showed  a  25  db  hearing  improvement  (Fig. 
Hi).  Clinical  e.xamination  revealed  complete  closure  of  the  previously  described  perforation. 

SUMMARY 

It  is  one  of  the  great  achievements  in  medicine  to  restf)re  a  sense  to  a  service- 
able (lofircc.  The  surgical  procedures  now  available  in  otoloti^-  offer  such  an  oppor- 
t unity  so  that  today  many  patients  ^vith  conduct i\e  deafness  may  expect  to 
regain  their  hearing. 

Conduct i\'e  deafness  can  be  helped  by  \'arious  procedures.  In  some  instances 
the  problem  is  a  simple  one,  in  others  intricate  techniques  reciuiring  skill  and 
considerable  understanding  are  invohcd.  The  fact  is  that  help  can  be  offeretl 
to  patients  with  conductive  deafness  due  to  different  conditions,  such  as,  obstruc- 
tion of  the  external  auditory  canal  and  eustachean  tul)e,  collection  of  fluid  and 
secretion  in  the  middle  ear,  fixation  or  interruption  of  the  ossicles,  perforations 
of  the  tympanic  memlM'ane  and  chronic  middle  ear  disea.se.  The  ])rogress  that 
has  been  made  dm-ing  the  past  two  decades  in  the  restoration  (»f  hearing  in  con- 
ductive deafness,  particularly  in  otosclerosis  and  in  chronic  middle  ear  disease, 
represents  one  of  the  illustrious  developments  in  medicine  of  this  era. 
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NON-DISJUNCTION  OF  THP]  CHROMOSOMES  AS  A  CAUSE  OF 
CONGENITAL  DEFECTS:  KNOWN  AND  POTENTIAL 
CO^IBI  NATIONS 

SOLOMON  I.  GRIBOP^F,  M.I).,  .-^nd  ROBERT  LAWRENCE,  M.D. 
New  York,  N.  Y. 

Improved  methods  of  counting  chromosomes,  utihzing  tissue  cultures,  have 
estabhshed  that  the  normal  human  nucleus  contains  a  total  of  46  chromosomes, 
instead  of  48  chromosomes  which  was  previously  believed  (1-8).  The  techniciue 
involves  the  introduction  of  colchicine  into  the  medium  to  arrest  cellular  division 
at  spindle  formation,  followed  by  the  addition  of  hypotonic  saline  to  separate 
the  chromosomes.  The  cells  are  then  fixed,  sciuashed  and  stained.  A  photomicro- 
graph of  the  nucleus  is  enlarged  and  the  chromosomes  are  cut  out,  measured 
and  paired  according  to  their  morphology.  Twenty-two  paired  somatic  chromo- 
somes (autosomes)  and  a  pair  of  sex  chromosomes  designated  as  xx  in  the  nor- 
mal female  and  xy  in  the  normal  male  have  been  identified.  The  y  chromosome 
is  approximately  one-third  the  size  of  an  x  chromosome  (5). 

The  primary  spermatocyte  and  primary  oocyte  (Fig.  I)  undergo  two  matura- 
tion divisions  in  order  to  produce  the  haploid  number  of  23  chromosomes  found 
in  the  mature  sperm  or  ovum  (9,  10).  Each  of  the  original  4()  chromosomes  con- 
tains a  centromere  (deeply  staining  body)  which  acts  differently  in  the  two  mat- 
uration divisions.  The  first  nialiu-alion  (ii\-isi(iii  (niciosis)  is  reductional,  i.e. 
each  member  of  a  pair  of  houKjlogous  chromoscjmes  separates  so  that  2'6  chromo- 
somes, each  Avith  a  centromere,  are  found  in  the  secondary  spermatocyte  or 
oocyte.  Each  chromosome,  which  has  already  split  into  two  strands  (chromatids) 
is  held  together  l)y  the  centromere  at  tliis  stage.  The  second  maturation  division 
involves  the  splitting  of  the  centromere,  wilh  the  spennatid  or  ootid  receiving 
one  chromatid  from  the  pair  that  was  held  together  by  the  centromere  (total 
complement — 23  chromatids  and  23  centromere  hahes). 

In  the  abnormal  process  of  non-disjunction,  a  pair  of  homologous  chromosomes 
do  not  separate  so  that  at  division  the  nonseparated  chromosomes  are  in  one 
cell,  leaving  the  other  cell  dcnoid  of  a  chromosome  (11).  In  the  human,  the  x 
and  Y  chromosomes  are  fre([iiently  unpaired  in  the  primary  spermatocyte  during 
spindle  formation  (2).  Botli  cliromosomes  could  migrate  to  the  same  pole  result- 
ing in  a  s])crni  1liai  i)()sscss(>s  both  an  x  and  Y  chromosome,  or  one  that  contains 
no  .sex  chromosome.  Non-disjunction  of  the  x  chromosome  in  the  primary  oocyte 
could  produce  either  an  ovum  with  an  xx  combination  or  no  sex  chromosome 
(4)  (Fig.  I). 

The  recent  ()l)servations  of  at)normal  sex  chromosome  combinations  (xo,  xxx, 
xxy)  in  certain  congenital  gonadal  defects  suggest  that  non-disjunction  of  the 
sex  chromosomes  is  most  common  during  the  first  maturation  division.  (In  order 

From  the  Endocrine  Research  Laboratory  and  CHnic  of  the  Department  of  Medicine, 
The  Mount  Sinai  Hospital,  New  York  City  and  I)p])artment  of  Pediatrics,  State  Univer.sity 
of  New  York,  College  of  Medicine,  Kings  County  HosiMtal,  Brooklyn,  N.  Y. 
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(K)TID  OR  2nd  POLAR  BOIJY 

Fig.  I.  Maturation  division  and  non-disjunction 


to  clarify  which  parent  is  donating  the  x,  the  maternal  donation  shall  be  desig- 
nated as  /x/,  /XX;  or   o    for  the  remainder  of  the  paper.) 

XO     4.")  CIllioMOSOME.S — TURXKIt's  SYNDROME 

The  eponym  of  Turner's  syndrome  (Bonnexie-rUrich-Turner  Syndrome) 
(12,  lo)  I'efei-s  t(i  tlic  iissocialion  of  certain  congenital  anomalies,  dwarfism  and 
gonadal  aplasia  (al)sciicc  of  all  gei'm  cells  with  lack  of  d(>velupment  of  the  gonads, 
so  that  a  votigial  streak  is  seen  in  the  broad  ligaments)  (14).  The  observations 
of  abnormal  chromosome  counts  containing  only  a  single  x  chromosome  (xo) 
suggest  the  genetic  origin  of  this  syndrome  with  non-disjunction  as  the  catise 
(4,  7,  15-1'.)).  .V  ])atient  with  an  .xo  Turner's  syndrom(>  could  be  jjroduced  by  the 
union  of  a  normal  x  o\  um  with  an  o  sperm  oi-  an  o  ovum  with  an  x  sperm 
(/x/'o  or  /o  x)  (Table  I).  There  is  suggesti\-e  evidence  that  non-disjunction 
during  spermatogenesis  is  more  fre(|uently  the  cause  of  the  xo  Turner's  syndrome, 
(4,  20,  21)  although  occasionally  oogenesis  may  i)e  at  fault  (19). 

The  female  ai)])earance  (])lienol\])e)  of  the  patient  with  Tiunier's  syndrome 
(xo)  ha\-ing  only  half  of  the  normal  (|uaiuity  of  femal(>-determining  genes  re- 
quires explanation.  In  the  usual  course  of  fertilization,  if  the  sperm  and  the  ovum 
contain  a  normal  x  sex  chromosome,  ox  ai'ies  (le\-elop  from  the  fetal  gonadal  cor- 
tex. If  a  sperm  containing  a  normal  ^  >ex  chromo.'^ome  ferlili/,e>  a  normal  .x  <-ou- 
taining  ovum,  testes  de\-elop  from  the  fetal  gonadal  medulla  (10).  The  de\-elop- 
ing  medulla  of  the  fetal  testis  is  belicwed  to  secrete  an  androgenic  substance 
which  causes  Wollliau  duct  d(>\-elo])ment  (epididymis,  \  as  deferens  and  seminal 
vesicles)  with  regression  of  Miillerian  duct  elements  (the  piimoi'dia  of  tallopian 
tubes,  titei'u.v  and  \-agina)  (II,  22).  .lost  established  the  ivlat ionshi])  of  this 
"androgenic  hormone"  to  the  i)hysicial  ap])(>arance  of  th(>  fetus  (20).  If  rabbit 
embryos  haxc  their  inmiature  gonads  i'emo\-e(l  before  a  crticial  stage  of  genital 
duct  different  iat  ion,  all  will  de\-elop  into  sterile  (agonadal)  individuals  having 
the  outward  anatomic  appearance  (plienoty])e)  of  a  female  and  femal(>  internal 
sex  ducts.  The  human  countei-part  is  the  Tiu'iier's  syndrome  ])atient  with  in- 
fantile female  external  genitalia,  \'agina,  uterus  and  lubes,  in  accordance  with 
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the  principle  1liat  masciiiinizatioii  r(H[uires  the  presence  of  a  fetal  1(>sticular 
hormone.  Primary  amenori-hea,  lack  of  secondary  sex  development  (breasts), 
and  el(>vated  urinaiy  gonadotropins  ai-e  secondary  to  the  absence  of  estrogen. 

XXX-  47  (HKoMosoMEs — "superfemale" 
"Superfemale"  is  a  tei'in  (leri\-ed  from  Di-osophila  studies  in  which  non-dis- 
junction of  the  X  chromosome  was  noted  1o  pi-odnce  fruit  flies  with  three  X 
chromosomes  (xxx)  (24).  Jacobs  r/  (il.  wcic  the  lirst  to  dcsci-ibe  a  human  female 
with  47  chromosomes  (xxx  combination)  (2.")).  44iis  il.")  >'ear  old  patient  demon- 
strated vniderdeveloped  bicasls,  infantile  internal  and  external  genitalia,  and 
deficient  ovarian  follicle  foiiualiou  with  a  "precocious  menopause"  at  11)  years 
of  age.  Another  xxx  female,  who  is  still  mensti-uating  at  the  age  of  21,  will  be 
reported  l)y  the  same  group  (2(i).  Non-disjunction  tluring  the  first  maturation 
division  can  produce  an  xxx  indi\  i(lual  by  the  union  of  a  non-disjunctive  /xx/ 
ovum  with  a  normal  x  sperm  (Fig.  1  and  4'able  I). 

XXY  47  CHROMOSOME — KLINEFELTER's  SYNDROME 

The  clinical  picture  of  the  i)atien1  with  Klin(>felter's  syndrome  (27)  includes 
small  testes  (jjrimary  micro-orchidism ),  (2S)  azoosi)einua  and  elevated  ui'inary 
gonadot i-o])ins  with  \  ariable  teatnres  of  eunuchoidism,  gyn(>c()mast ia  and  uKMital 
deticiency  (2(1).  Kecenl  data  on  incidenc(>  indicate  that  this  syndrome  is  more 
conunon  than  originally  belie\-ed,  and  has  an  im])()rtant  I'ole  in  male  infertility 
(29,  30).  Twelve  patients  with  chromatin-positi\-e  Klin(>felter's  syndrom(>  have 
demonstrated  chromosome  counts  of  47,  including  an  xxv  combination  (7,  8, 
31-34).  The  presence  of  the  v  chromosome  in  these  pat  ients  is  api)arent  ly  strongly 
male  determining,  and  i)y  e\dking  testes  foi'mation  (although  dysgenetic)  there 
is  enough  fetal  testicular  hormone  to  pi'oduce  a  male  ])lienotyp(>  (;)2). 

The  origin  of  the  xx'i  chi-omosonie  combination  in  these  patients  is  believed 
to  hv  due  to  non-disjunction  of  the  sex  chromosomes  in  the  dexcloping  s])(>rm  or 
ovum  (4).  Coloi-  blindness  .studies  tend  to  indicate  that  maternal  non-disjunction 
(/xx/)  is  likely  in  these  patients,  but  it  is  pi'obable  that  malei'ual  and  patei'iial 
defects  can  be  I'esponsible  jusi  as  in  the  chromat  in-negal  i\-e  4'urnei''s  .syndrome 
individual  (4).  llierefore  a  patient  with  an  xxv  Klinefell ei's  syndrome  could  be 
produced  by  union  between  a  non-disjunct i\'e  xx  o\-um  and  a  noi'inal  v  sperm, 
or  between  a  noi-inal  x  o\'um  and  a  non-disjunct  i\'e  xv  sperm  (  xx/v  or /x/xy) 
due  to  non-disjunction  in  the  fust  maturation  di\  ision  ( I'ig.  I  and  Table  I). 

POTENTIAL  SlOX   ( 'H  l!()M(  )S(  )M  I-;   ( '( )M  H 1  \  ATI  ONS 

All  of  the  known  human  abnoi'inalit  ies  of  sex  chiomosome  number  (xo,  XXY, 
XXX)  can  be  accounted  for  by  non-disjunction  at  the  first  maturation  division. 
The  hy|)othetical  jjossibility  of  fertilization  of  a  non-disjunctive  o\-um  (  'xx/) 
by  a  non-disjunct  i\-e  xv  sperm  could  lead  to  a  potent  ially  x  iable  indi\'idual  with 
an  XX  XV  constitution  (IS  chromosomes).  .\  niongol  child  with  Klinefeltei''s 
syiulrome  has  been  desci-ibed  with  4S  chromosomes  (xxv  and  an  additional  small 
autosome  of  the  >izc  which  has  been  previously  noted  in  mongolism,  ride  infra) 
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lending  support  to  the  potential  viability  of  an  xxxy  individual,  since  it  has  been 
proved  that  the  xxx  combination  need  not  be  lethal  (31).  The  clinical  picture  of 
an  XXXY  patient  may  l^e  an  accentuation  of  the  features  charactei  isl  ic  of  Kline- 
felter's  syndrome.  Whctlicr  non-disjunction  may  also  occur  at  the  second  matura- 
tion division  is  uncertain,  but  the  ])otential  chromosome  conibinal  ion^  ai<>  listed 
(Fig.  I  and  Table  I).  Th(>  known  abnormal  chromosomal  conihin.i l  ions  (xo, 
XXY,  xxx)  are  also  seen  in  this  group.  The  combinalions  of  x  'i  v,  x/xxY, 
/x/xxYY  and  /x/xyy,  which  have  not  as  yet  been  described  in  humans,  may 
theoretically  be  viable.  Though  there  is  no  e\  idence  in  man  that  comi)inations 
exceeding  three  x  chromosomes  (/xx/xx,  /xxxx/x  and  /xxxx/y)  would  be 
viable,  such  a  combination  (xxxx)  has  been  described  in  Drosophila  (35).  The 
possibility  of  a  non-disjunctive  sperm  fertilizing  a  non-disjunctive  ovum,  with 
each  being  the  product  of  non-disjunction  in  the  second  maturation  division 
would  be  exceedingly  rare,  but  the  mechanisms  and  combinations  of  sex  chro- 
mosomes are  listed  (Fig.  I  and  Table  I). 

MOSAIC  PATTERNS 

A  mosaic  pattern  is  the  term  describing  a  combination  of  cells  which  contain 
a  different  number  of  chromosomes  in  the  same  individual.  Xon-disj unction  of  a 
sex  chromosome  during  cleax  age  of  the  zygote  could  produce  an  individual  with 
two  differing  clones  (or  progeny  of  a  single  cell)  (3(3). 

Five  patients  with  gf)nadal  dysgenesis  have  been  described  with  chromosomal 
counts  (.)(■))  ()!■  skin  clnomatin  studies  (37)  suggestive  of  an  xo-xx  mosaic.  Ford 
(3())  has  postulated  that  these  individuals  develop  from  xo  zygotes  (36).  Non- 
disjunction in  an  xo  embryo  producing  xx  and  oo  cells,  would  allow  the  xx  cells 
to  multiply  because  of  the  normal  genetic  constitution,  wheicas  an  oo  cell  is 
probably  nonviable.  Simple  loss  of  an  x  chromosome  during  nulosis  of  an  xx 
zygote  could  also  be  a  mechanism  of  producing  an  xo-xx  mosaic.  An  individual 
wdth  an  xo-xxx  mosaic  will  be  reported  by  Court  Brown  and  his  group  (26). 
Non-disjunction  in  an  xx  zygote  at  the  first  mitotic  division  could  j)r()duce  this 
combination. 

A  mosaic  pattern  containing  two  groups  of  cells  has  been  found  in  one  indi- 
vidual with  Klinefelter's  syndrome  (xx-xxy)  (32).  Loss  of  a  daughtei'  y  chro- 
mosome during  mitosis  of  an  xxy  zygote  could  yield  a  clone  of  xx  cells  and  a 
mosaic  of  this  type  (36).  Similarly,  loss  of  a  Y  chromosome  during  mitosis  of  an 
XY'  zygote  could  produce  an  xy-xo  mosaic  individual.  Two  patients  have  been 
desci'ibed  with  a  male  pscnidohei-maphrodite  appearance,  a  dysgen(>tic  testis  on 
one  side,  and  a  vestigial  sti'eak  (ISS)  or  an  mulifferentiated  gonad  on  the  other 
side  (3!)).  f  uture  chromosomal  studies  on  such  patients  will  determine  whether 
the  clinical  picture  described  is  a  manifestation  of  an  xv-xo  mosaic. 

\OX-DISJUXCTIOX  OF  THE  AUTOSOMES 

Abnormalities  in  the  number  of  somatic  chromosomes  (autosomes)  have  been 
found  associated  with  various  congenital  malfoimat ions  not  involving  the  sexual 
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apparatus  or  its  function.  Marly  studies  of  mou^ols  revealed  that  they  possessed 
an  exti'a  small  autosome,  hul  a  normal  complement  of  sex  clu'omosomes,  jii\-in^ 
thcMU  a  total  of  47  chromosomes  (40,  41).  Xon-disjunct ion  durin<2;  maturation 
di\'ision  is  l)elie\ed  to  !)(■  ihe  cause  of  trisomy  of  the  autosome  in  tliis  condition 
(42).  JiecaUM'  of  the  known  r(4a1  ionshij)  of  inci'(>asin<i  matei'nal  a<^e  to  the  inci- 
dence of  monjiolism,  the  fault  ma>-  lie  in  the  ])rocess  of  oogenesis  (4'2).  A  uniform 
system  of  lunnherinu  the  \  arious  (4u-omosome  paii's  by  all  iiu'cst i^alors  in  this 
held  is  now  hein^  exohcd  so  that  confusion  as  to  which  chromosonK'  pair  is 
trisonnc  ma>  heaxoided.  Mdwards  <l  <il.  (4:;)  and  I'atau  d  (il.  (44)  in(l(>pendently 
found  thai  when  an  extra  autosome  ai)])eare(l  associated  with  certain  other  pairs, 
con<ienital  anomalies  were  found  (ahnoi'mal  facies,  w(4)l)ini;  of  the  neck,  con- 
genital heart  disease,  cer(4)i'al  detect,  Polydactyly,  simian  creases,  "trigger 
thvnuhs"  and  various  minor  defects).  44ie  ultimate  possibility  of  an  extra  chro- 
mosome associated  with  all  22  pairs  of  autosomes  and  the  sex  chromosomes  has 
been  described  by  Book  and  Santessou  (22  trii)loids  +  an  xxv  complex — 69 
chromosomes)  (4.")).  This  latter  ob.sei-\'at ion  suggests  that  an  ovum,  non-disjunc- 
ti\'e  foi'  all  the  chromosomes  was  fertiliz(Ml  by  a  noi'mal  ^'  containing  sperm.  Th(> 
patient,  a  one  year  old  male,  has  nonsix'cilic  anomalies  (multiple  lipomatosis, 
shoi'tness  of  stature,  delayed  bone  de\-eloi)meut  ). 

44ie  study  of  autosomic  duplication  is  still  in  the  stage  of  collection  of  data. 
Many  nioic  cases  nuist  be  documented  b(4'ore  one  will  be  able  to  predict  wliich 
autosome  gioup  is  associated  with  a  pai'ticailar  anomaly.  41ie  case  of  Book  dem- 
onstrates that  duplication  of  any  one  pai'tiiadar  (4u-omosom(>  need  not  cau.se  any 
specillc  anomaly,  since  the  entire  genetic  balance  of  all  the  (4u'omosom(>s  nuist  be 
considered.  Indeed,  the  mere  i)i-esence  of  an  extra  chromosome  may  be  associated 
with  ai)pai'enlly  normal  structure  and  function  as  is  se(Mi  in  the  ca.se  of  the  iioi- 
mal  ai)peai-iiig  father  of  a  mongol  boy  rejxirted  by  I'l'accaro  r/  (il.  (4()).  The  father 
pos.sessed  47  chromosomes  (an  exti'a  autosome),  wdiile  the  mongol  boy  demon- 
strated hi  cludinosomes.  I'olani  el  al.  independently  described  a  mongol  girl 
with  IC)  chromosomes  (42).  While  the  total  number  of  chromosomes  in  these 
two  mongol>  was  ill  t  here  was  (widence,  on  a  histological  basis,  of  a  translocation 
occuiiiiig  between  ceilain  autosomes  in  I'olani's  case  and  either  translocation 
or  a  combination  ol  trisomy  and  monosomy  tor  t\vo  different  autosomes  in  f'rac- 
caro's  case.  I'',\'ident ly ,  \-ai'iou>  chi-omosomal  abei'rations  may  cause  a  similar 
clinical  syndi'ome,  i .< .  mongolism.  41)e  subject  of  sex  chromosomal  ai)ei-rat ions 
(deletion  of  sex  genes,  cros.sox'cr  or  translocation  of  sex  genes,  gene  mutations) 
which  may  affect  gonadal  dev(4()pment  is  discus.sed  (4sewhere  as  a  unified  theory 
for  the  etiology  of  congenital  gonadal  defects  (47,  48). 

SUMMARY 

A.  Xon-disjunction  of  the  sex  chromosomes,  diunng  the  development  of  the 
mature*  sperm  or  ovmn,  produces  the  moi-e  comnioi:ly  recognized  forms  of 
Turn(>i-'s  syndrome  xo,  "Su])erh'male"  syndrome  xxx,  and  Klin(4elt(>r's  syn- 
drome XXY.  The  other  |)otential  sex  (4iromo.some  combinations,  which  have  not 
as  yet  been  tlesci-ibed  in  the  literature,  ai'c  tabulated  and  discnis.sed. 
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B.  Non-di.sjunction  in  the  zygote,  or  simple  loss  of  a  sex  ehroniosonie  tluring 
mitosis  of  the  zygote,  may  o;i\(>  rise  to  mosaic  patterns  of  xo-xx,  xo-xxx,  xx- 
XXY  and  xy-xo  in  a  few  indix  iduals. 

C.  Non-disjnnetion  of  cerlain  autosomes  may  gi\-e  rise  to  charael erist ie  syn- 
dromes, e.g.  mongolism,  to  nonspecific  congenital  anomalies  \\hicli  may  become 
charactei'ist ic  syndi'onies  in  the  future,  or  to  no  congenital  anomalies,  de])eu(ling 
upon  which  autosome  is  in\'ol\ed  anti  the  degree  of  genetic  imbalance  produced. 

ADDENDUM 

Since  this  pa])er  was  sul)mitted,  Drs.  I'Vrguson-Smith  and  Johnston  hav(-  re- 
ported two  patients  with  an  xxxy  sex  chromosome  combination  at  the  annual 
meethig  of  the  Association  of  American  Physicians  in  Atlantic  City  (May  llKiO). 
These  patients  had  se\-ei-e  mental  retardation  and  small  testes;  one  patient  had 
gynecomastia.  They  suggested  that  non-disjunction  occurring  during  formation 
of  the  germ  cells  in  both  parents  is  the  "simph'st  explanation  though  not  neces- 
sarily the  most  probable,"  for  this  syndrome,  resulting  in  the  fertilization  of  an 
XX  ovum  by  an  xy  .sperm.  The  same  imcstigators  also  described  thre(>  presumed 
cases  of  the  xxx  syndrome. 

The  study  group  which  met  to  formulate  an  agreed  system  of  nomenclature 
for  human  chromosomes  has  published  a  standard  nomenclature  in  Lancet  I, 
10()8,  19(i0. 
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THE  RADIOACTIVE  (P*^  ROSE  BENGAL  TEST  OF 
LIVER  FUNCTION 


ALEXAXDKR  RICHMAX,  M.l).,  and  WALTKR  JACOBS,  M.l). 
Xew  York.  \.  Y. 

Tvosc  lieiigal,  the  potassium  salt  of  tetrachlortetniiodofiuoresceiii,  is  a  dye 
wliich  was  iiil roduccd  in  lO'io  to  detect  (list ui-hances  of  livei-  function  (1).  Its 
general  pui-poses  and  limitations  are  similar  to  hromsulphthalein,  l)Ut  certain 
difficulties  in  nieasui  ini^  its  icmoxal  by  the  livei'  from  the  blood  lune  pi'e\'ented 
its  routine  u>e.  1  l()\ve\-ei\  recently,  Ta{)lin,  MertMlith  antl  Kade,  l)y  I'cplacing 
tlie  stal)le  iodine  atoms  with  radioact  i\-e  iodine  (I'"')  in  the  Ivose  Bengal  mole- 
cule, ha\'e  de\'eloped  a  method  of  utili/ing  the  substance  in  the  study  of  liver 
disease  (■_>). 

Aftei-  intravenous  injection,  the  dye  is  cleared  from  the  blood  exponentially, 
inde])endein  of  its  concentration  in  the  ])lasma.  The  i)arenchymal  cells  of  the 
liver  take  up  the  dye  which  is  then  excreted  through  the  biliary  tract  into  the 
intestine  and  elinnnated  in  the  h'ces.  Thei'e  is  no  enterohepat ic  circulation.  Dur- 
ing the  time  in  which  the  radioact  i\'e  dye  is  in  the  li\'er,  measuixMuent  of  the 
rate  of  uptake  and  excretion  is  carried  out  l)y  means  of  a  scintillation  coimter, 
placed  ,,ver  the  llvel'. 

Tajjlin  d  nl.,  in  a  series  of  experiment s  with  noi'mal  rabbits  found  a  substantial 
uptake  followed  by  ])i-om])t  excretion  (2).  If  the  animals  w(>i'e  i)oisoned  by  carbon 
tet I'achloride,  diminished  uptake  and  delayed  exci-etion  reflected  liver  damage. 
Following  ligation  of  the  common  bile  duct,  rajiid  uptake  and  delayed  excretion 
wei'e  noted. 

The  lindings  in  each  of  the  thice  groups  of  animals  were  used  as  a  guide  to  the 
i'esult>  in  normal  human.-,  in  patients  with  hepatocellular  disease  and  with  ob- 
structixc  jaundice.  Patients  without  lixcr  disease  showed  ])rompt  uptake  and 
ra])id  exciction.  Those  with  ciii-hosis  and  hepatitis  had  delayed  uptake  and  slow 
excretion,  the  extent  of  delay  coinciding  with  the  se\-erity  of  the  disease.  Persons 
with  obst  met  i\-e  jaundice  showed  good  ni)take  and  delayed  excretion. 

Based  on  these  expei-iences,  the  I'adioactive  Rose  B(>ngal  test  was  advocated 
as  a  test  of  li\-ei-  function.  S])ecial  adxantages  of  the  test  included  .■-ensit ivity, 
.safety  in  the  picsence  of  biliar\-  tract  obstruction,  information  about  patency  of 
the  biliary  tiact  and  Wvcv  circulation,  and  the  elimination  of  repeated  venipunc- 
tures and  l)loo(i  studies. 

The  (iriginal  methods  of  Taplin  i-ecorded  the  uptake  and  excretion  for  each 
patient  in  counts  ])er  minute  and  reciuired  comparison  of  (>ach  patient's  curve 
with  a  number  of  normal  cur\'e>.  These  analyses  wei'c  subject  to  many  variables, 
such  as  the  size  of  the  liver,  its  position  in  i-elation  to  the  comiter  and  the  thick- 
ness of  the  chest  wall.  In  order  to  simplify  analysis,  Lowenstein  resolved  the 

From  the  Department  of  Medicine  and  the  Livi'i-  Clinic,  Division  of  (iastroenterology 
and  the  Department  of  Physics  of  The  Mount  Sinai  Hospital,  Now  York,  X.  V. 
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meusun'inciits  curve  into  two  conijionciits,  one  represent infj;  uptake  and  the 
other  excretion  {'■'■,).  A  correction  could  he  made  on  the  uptake  cur\-e  I'oi'  tlie 
amount  of  dye  tliat  liad  been  taken  up  and  excreted.  As  l)oth  ujitake  and  excre- 
tion took  place  lo^ai'itlnnically  with  time,  the  uptake  and  excrcl  ion  cur\-es  were 
straight  lin(>s,  wlien  plotted  on  senn-loiiarit hnnc  paper;  and  their  slopes  could  be 
expressed  as  whole  numhei-s,  the  halt'-ui)take  time  (tu)  and  tlie  half  excretion 
time  (te).  Lowenstein  analyzed  12  cur\-es  of  Taplin's  patients  and  28  of  his  own. 
He  "was  able  to  show  a  i'anfj;e  of  \  alues  for  noi  inal  ])atients,  a  second  group  indi- 
cating delayed  uptake  and  sli<!;htly  delayed  excretion  with  hepatocellular  dam- 
age, and  a  thii'd  with  maikedly  delayed  excretion  in  i)atients  with  obstructive 
jaundice. 

MATERIAL 

In  an  effort  to  evaluate  this  test,  27  patients  from  the  medical  and  surgical 
Avards  and  the  liver  clinic  of  The  Mount  Sinai  Hos])ital  wei-e  studied.  The 
clinical  and  pathological  diagnoses,  as  well  as  pertinent  laboratory  data  obtained 
at  approximately  the  same  date  that  the  Rose  Bengal  test  was  performed,  are 
presented  in  Table  I. 

TECH.NIQITE 

Five  microcuries  of  I''*'  in  1  to2  cc  Rose  B<'ngal  were  rapidly  injected  intra- 
venously. A  scintillation  counter  placed  over  the  lixci'  and  directed  away  from 
the  gallbladdei-  area  was  used  to  detect  gamma  ray  emission.  I  Radioactivity 
was  counted  and  i-ecorded  in  a  scaling  cii'cuit,  at  tVeijuent  regulai'  inter\'als  for  a 
period  of  at  least  ninety  minutes. 

The  curve  of  the  activity  (expressed  in  counts  per  mimite)  was  plotted,  as  the 
ordinate,  on  semi-logarithmic  paper,  /r/.sv/.s  time.  I'rom  this  graph,  the  half-up- 
take time  (tu),  and  the  half  exci-elion  time  (te)  were  obtained,  according  to  the 
method  of  Lowenstein  ()!).  A  set  of  graphs  depicts  the  following:  l''ig.  1,  a  normal 
uptake  and  a  noi-mal  excretion;  Fig.  2,  a  delayed  ui)take  and  normal  excr(>tion; 
Fig.  'o,  a  normal  uptake  with  delayed  excretion. 

RESULTS 

Normal  subjects;  There  were  nine  patients  included  in  the  gi-ouj)  in  which 
there  was  no  clinical  suspicion  of  li\'er  disease.  Case  (i  had  just  I'ecoxcred  from  a 
fever  due  to  a  se\-ere  res])iratoi-y  infection,  ])|-esumably  \-iral,  and  the  elevated 
(te)  might  ha\-e  l>een  caused  by  a  "reactixc  hei)atitis",  I'nfort unately,  no  other 
evaluation  of  li\('r  function  was  obtained  at  the  time  of  this  hospitalization. 
If  we  exclude  Case  ti,  we  lind  that  the  average  uptake  half-time  (tu)  was  <S.()  min- 
utes wit  ha  range  of  to  12  minutes.  The  a\'erage excretion  half-time  (te)  was  126 
minutes  and  the  lange       to  17(1  minutes. 

OBSTRUCTIVE  JAUNDICE 

Three  patients,  all  icteric,  were  studied.  Case  10  had  undergone  removal  of  a 
cystic  duct  stone  impinging  on  the  choledocus  after  one  week  of  icterus.  Despite 
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AND  DELAYED  EXCRETION 
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MINUTES 

Fk;.  3 

persistence  of  icterus,  the  uptake  and  excretion  of  the  I'adioactive  material  was 
normal,  two  weeks  after  surgery.  Suhse([U(>n11y,  the  patient's  icterus  subsided 
and  chdlangiography  revealed  no  residual  calculi. 

Aftei-  s(>v('ral  wei^ks  of  icterus,  operation  in  Case  11  resulted  in  a  choledocho- 
duodcnoslomy  toliy-|)a>s  ;i  curciiioma of  ihc  commonduct.  Four  weeks  following 
surgery,  he  was  >till  qtiilc  jainidiced,  although  his  serum  bilirubin  was  gratlually 
returning  to  iiorniaL  At  this  time,  the  ra(lioacti\-e  dye  study  revealed  slightly 
delayed  uptake  and  moderately  prolonged  excretion. 

The  third  patient,  Case  12,  had  long  standing  icterus  with  liver  disease  show- 
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ing  features  of  both  primary  and  secondary  biliary  cirrhosis.  Li\-(>r  biopsy  re- 
vealed intrahepatic  cholestasis  and  early  cholangiolitic  cirrhosis.  Analysis  of  the 
Rose  Bengal  test  revealed  slight  prolongation  of  the  (tn)  and  moderate  pro- 
longation of  the  (te). 

Since  excretion  time  has  been  considcicd  by  othei-s  to  l)e  an  important  mani- 
festation of  obstruction  we  tried  to  correlate  il  with  one  of  the  more  common 
indicators  of  obstruction,  the  serum  alkaline  phosphatase.  The  first  ca.-^e  (Xo. 
10)  had  noi-mal  excretion  with  slightly  ('le\ated  serum  alkaline  phos])liatase. 
The  s(>cond  (Xo.  11)  had  modei'ate  ])r(>l()iigat  ion  (if  exci-etion  and  the  highest 
enzyme  value  in  the  sei'ies  (1."):')  King-.Vi'inst roiig  units).  The  same  excretion 
time  was  found  in  the  patient  with  cholangiolitic  cirrhosis  wlio  showed  a  serum 
alkaline  phosphatase  of  ;^2.8  King- Armstrong  units. 

HEPATOCELLrL.VK  DISKASK 

Ten  patients  were  studied.  Of  three  patients  with  viral  hepatitis  one  showed 
delayed  uptake  and  markedly  delayed  excretion,  .\nother  had  slowing  of  uptake 
and  normal  excretion.  The  third  demonstrated  a  noiinal  ui)take  and  moderately 
prolonged  excretion. 

Three  patients  with  portal  cirrhosis  were  studied.  One  of  these,  had  a  super- 
imposed multicenti'ic  hepatoma.  I'ptake  was  sliglitly  prolonged  and  excretion 
was  markedly  delayed,  the  slowest  (■x<'reti(in  time  of  all  cases.  One  patient,  with 
clinical  and  laboratory  e\idence  of  seiious  lixcr  dysfunction  showed  a  normal 
uptake  and  moderately  piolonged  exciction.  .V  third  patient,  in  whom  liver 
biopsy  at  the  time  of  jaundice,  four  months  before  the  test,  showed  cii'rhosis, 
had  a  luirmal  uptake  and  excretion.  This  coincided  with  clinical  improvement 
and  absence  of  disturliance  in  other  he])alic  function  tests  other  than  slight  globu- 
lin elevation. 

One  patient  with  periportal  fibrosis  and  with  fatty  inhltration  of  the  lix'er  as 
demoH.-trated  l)y  tiiopsy,  was  studied  four  weeks  aftei'  disai)i)earaiii'c  of  jaundice. 
Kadioact i\('  Hose  Bengal  ujjtake  and  exciction  wei'e  normal  as  were  most  chem- 
ical tests  of  liver  function.  The  serum  glutamic  oxaloacetic  transminase  remained 
sliglitly  elevated  at  the  time  of  the  radi()acti\-e  dye  test. 

In  a  patient  with  hepatosplenoiiK^galy  of  unknown  etiology  (normal  liver 
seen  on  needle  biop.sy  sijecimeii),  uj^take  was  normal  but  excretion  was  markedly 
delayed.  Bromsulphthalein  retention  was  '■'■,'■'>.')  per  cent  and  .serum  alkaline  phos- 
phatase 7.4  King-Armstrong  units.  In  this  case,  there  would  seem  to  be  no  cor- 
relation between  uptake  time  and  use  retention,  and  between  excretion  time 
and  serum  alkaline  phosphatase. 

One  patient,  with  hepatic  schistosomiasis,  manifested  by  dense  periportal 
fibrosis,  had  delayed  uptake  but  normal  excretion.  This  pattern  was  also  seen 
in  anothei-  patient,  in  whom  surgery  revealed  a  large  solitary  hemangioma  of 
the  li\'er. 

DUBl.N -JOHNSON  SVXDKOMK 

Five  members  of  one  family  with  chronic  idiopathic  jaundice  with  unidentified 
pigment  in  the  liver  cell  were  studied.  The  diagnosis  was  verified  by  needle  biop.sy. 
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Xoriiuil  uptake  and  excretion  was  ohseiA'cd  in  one  patient,  who  had  25  per  cent 
l)n)nisull'phthalein  retention.  Normal  uptake  and  slightly  delayed  excretion 
were  present  in  a  second,  normal  uptake  and  moderately  delayed  excretion  in  a 
third,  normal  uptake  and  markedly  delayed  excretion  in  a  fourth,  and  slightly 
prolongetl  uptake  and  moderately  delayed  excretion  in  a  hfth. 

Discrssiox 

After  an  intravenous  injection,  clearance  of  Rose  liengal  from  the  blood  takes 
place  exponentially,  irrespective  of  th(>  plasma  concentration.  There  is  no  (evi- 
dence of  extrahepatic  i'emo\al  of  the  dye  l)y  the  kidney,  as  occurs  with  ])roni- 
sulphthalein.  iMillowing  extraction  from  the  circulation,  the  dye  is  excreted  by 
th(>  li\-er  through  the  biliary  tree  into  the  duodenum.  There  does  not  appear  to 
be  any  entei-ohe])a1  ic  circulation  (2).  The  remox  al  of  the  dye  by  the  liver  appears 
to  be  a  function  of  the  polygonal  cells  almost  exclusi\-ely.  This  is  e\ideuced  by 
direct  study  of  fluorescence  of  these  cells  (o).  Pi-oof  thai  the  li\-er  cell  is  respon- 
sible for  the  handling  of  Ivose  Bengal  is  shown  by  the  fact  that  reticuloendo- 
thelial blockade  (produced  l)y  such  procedures  as  int lavenous  injection  of 
colloidal  thorium  oxide,  India  ink,  hemolyzed  erythrocytes  and  gelatin,  or  by 
intensi\-e  irradiation),  does  not  apjx-ar  to  produce  any  abnormality  in  (he  uptake 
excrel  ion  pat  terns  (2). 

The  \alue  of  this  test  to  the  clinician  appears  to  be  a  controversial  subject. 
Befoi'c  the  introduction  of  the  radioact i\-e  dye,  th(>  use  of  Rose  Bengal  had  been 
discont  imied  and  had  been  rc'plaeed  by  t  he  nsi'  test .  The  latter  is  a  more  sensitive 
parameter  of  hepatic  function,  as  shown  by  .Monroe  and  Hopper  who  contrasted 
results  of  nonradioaet  i\-e  Rose  Hengal  tests  and  nsi'  tests  (ti).  They  studied  24 
patients  with  hei)atic  di.sea.ses  and  noted  that  ten  patients  had  abnormal  hsp 
t(>sts  and  normal  liose  Bengal  tests,  but  not  one  had  an  abnormal  Rose  Bengal 
lest  and  a  normal  use  test . 

The  originators  of  the  radioact ixc  Rose  Hengal  test  ha\'e  reported  ([uite 
enthusiastically  on  their  results.  They  consider  it  to  b(>  the  most  sensitive  spe- 
cific test  lor  he])atic  parenchymal  cell  function.  - 

Theii-  conclusions  hax'e  been  sup])or1e(l  by  Marshall  and  KozoU  (8)  and  by 
Blahd  and  Xordyke  (Hi.  P.i-own  and  ( '.las.ser  (10)  and  Rosenberg,  Lee  and 
Marlignoni  (111  were  not  a-  enthusiastic.  The  lattei-  group  reported  a  normal 
Rose  Bengal  test  in  2  of  12  patients  with  acli\'e  he{)atic  disease  and  abnormal 
function  le.^ts,  and  in  7  of  S  pali(>nts  with  minimal  hepatic  disease.  Brown  and 
(llasser  reported  dela\-ed  ui)take  and  delayed  excretion  in  jiatients  with  ob- 
structive jaundice,  ciiThosis  and  chlorpi'oma/ine  jamidice,  and  concluded  that 
the  test  did  not  aid  in  the  dilleicntial  diagnosis  of  jaundice  (10).  .V  I'ecent  rejjort 
by  Moertel  and  Owen  indicates  many  deficiencies  in  the  test  (12).  They  noted 
a  normal  uptake  in  eight  of  H>  patients  with  liver  disease  including  fi\-e  with 
cirrhosis,  one  with  hemochromatosis,  and  two  with  metastatic  malignancy.  The 
excretion  half-tim(>,  did  not  serve  to  distinguish  betwe(>n  th(>  control  group  and 
the  1!)  patients  with  li\-ei-  (lis(>ase.  I'rioi-  to  this,  Siiell  d  (iL  had  I'eported  that 
their  experience  had  revealed  noi'mal  uptake  and  moderately  prolonged  excretion 
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with  hepatic  metastases,  nonnal  uptake  and  sli<ihtly  pioloiiiicd  exci-etioii  in 
active  hepatitis,  pi-olonged  ujitake  and  moderately  i)i()l(in<ied  cxcict ion  in 
"nutritional"  cirrhosis,  moderate  proloni^at  ion  of  uptake  and  markedly  delayed 
excretion  in  biliary  cii-rliosis,  and  marked  proloni^al  ion  of  u))take  and  marked 
delay  in  excretion  in  partial  connnon  duet  obstruction  (i:!). 

The  variations  noted  in  all  jjreceding;  re])orts,  to<i:etlier  with  our  own  data, 
suggest  that  the  ra(lioacti\-e  liose  Bengal  lest  does  not  gi\-e  consistent  findings 
in  any  specific  group  of  li\-er  affections.  Whei'eas  it  is  tempting  to  conclude  that 
delayed  uptake  and  delay  in  excretion  may  he  chai-acterist ic  of  li\-ei'  disease,  it 
is  ol)\ious  that  the  s;ime  results  may  he  found  in  patients  \\ith  ohst ruct i\'e 
biliary  tract  disease,  fui't  hernioi'c,  the  reports  of  Ih.senbeig  ct  al.  (11)  and  Ah)ertel 
and  Owen  (12),  as  well  as  our  own  i-esults,  wai'rant  the  inference  tliat  the  t(>st 
does  not  help  in  recognizing  mild  or  inactixc  forms  of  liv(M-  disease.  The  claim 
that  the  test  is  mor(>  convenient  h)i-  the  patient  than  other  he])atic  function 
tests  appears  to  rest  on  the  need  for  but  on(>  \  enipuncture.  This  would  appear  to 
be  outwcMghed  by  the  fact  that  the  patient  must  hv  practically-  inunobilized 
during  the  time  of  the  test.  It  wovild  seem  that  the  test  has  limited  value  in 
clinical  study. 

SUMMARY 

Experiences  are  reported  with  the  radioactive  Rose  Bengal  test  in  the  e\'ah 
uation  of  27  patients  of  whom  18  had  liver  disease. 

The  uptake  and  excretion  of  the  dye  tends  to  become  ahnormal  in  the  presence 
of  liver  disease.  However,  a  normal  pattei'u  may  be  observed  in  those  ])atients 
with  a  minimal  inactive  hepatic  dysfunction.  In  oui-  limited  ex])ei-ience,  this 
test  did  not  appear  to  be  of  help  in  characterizing  any  type  of  hepatocellular 
disease  nor  in  distinguishing  hepatocellular  from  obsti'ucti\-e  jaundice. 
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CASE  REPORT  OF  AURICULAR  FIBRILLATION  FOLLOWING 
THE  USE  OF  IMIPRAMINE  (TOFRANIL)® 


BERTRAM  H.  ROSEN,  M.D. 
New  York,  N.  Y. 

Imipnuiiinc*  (N-(3'  dimcthvlaniiiio-propyl-iiiHiiodihcnzyl  hydiochloiidc)  is  a 
new  dvu'^  that  is  lieginiiing  to  IxMvidcly  vised  foi' its  antidepressant  action.  Toxic- 
reactions  include  tremors  of  the  extremities,  sweat ini;-,  <lizzin(>ss,  skin  eruptions, 
urinary  t'reciueiicv,  eosinophiha,  transient  jaunihce,  nausea,  xomitinji;  and  a 
mild  Parkinsonian-like  syndrome.  Orthostatic  hypotension  has  Ikhmi  ohserx'ed 
and  substantial  reductions  of  hypeilensive  blood  pressui-es  may  occur  (1,2,  :!,  4). 
Three  cases  of  fatalities  occui'ring  during  imipramine  therapy  ha\  e  been  reported 
(1,4,5). 

We  recently  observed  a  patient  untler  treatment  with  Imipramine  in  whom  a 
sudden  onset  of  auricular  fibrillation  was  coincident  with  an  increase  in  dosage. 

CASE  UEPOHT 

A  54  year  old  clerical  worker  was  admitted  to  the  psychiatric  ward  of  The 
Mount  Sinai  Hospital  on  August  27,  1950  with  a  history  of  intermittent  depics- 
sion  of  two  years  duration,  becoming  constant  and  incapacitating  foiu'  weeks  pi  ior 
to  admission.  On  admission  the  patient  appeai-ed  agitated,  confused,  restless  and 
talked  of  killing  himself  because  of  his  unworthiness  and  because  of  his  p(>ssimistic 
outlook  foi-  the  futui-e.  The  past  histoiy  disclosed  that  his  illness  was  first  noticed 
two  years  i)i-ioi'  to  admission  when  the  patient  was  inx'oh'ed  in  an  auto  accident 
which  destroj'ed  his  car,  but  caused  him  no  discernible  bodily  liai  in.  He  contiinied 
his  trip  by  plane,  but  felt  extremely  weak  when  he  ari'ived  at  his  destination. 
Due  to  this  weakness  and  because  of  a  history  of  a  myocardial  infai'ction  at  the 
age  of  Ml,  he  was  hospitalized,  lie  was  woi'ked  u])  for  ex  idence  of  cardiac  <liseas(> 
and  his  general  condition  was  ex'aluated.  Ihv  patient  was  discharged  after  fi\'e 
days  without  any  evidence  of  heart  disease.  Since  that  time  the  patient  had 
felt  intermittently  depressed  and  had  been  seen  by  many  physicians.  On  two 
occasions  he  was  gi\-en  ""t ran(|uilizeis",  but  they  ,s(>emed  to  increa.-^e  his  depres- 
sion, and  were  discontinued.  The  jjatient  was  diagnosed  at  The  .Mount  Sinai 
Hospital  as  a  mild  de])ressi\-e  reaction  in  a  passi\-e  dependfMit  personality. 

Physical  examination  i-e\'eale(l  a  well  dcN-eloped,  well  nom-islu'd  male,  weighing 
1(12  pomids,  5  feet  (i  inches  in  height.  The  1emi)ei-atui-e  was  08.4  F,  the  pulse  88, 
the  blood  pressure  104  70,  and  the  respiration  20.  4"he  heart  was  not  enlarged 
to  percussion,  and  no  nun'nuu's  w(>re  heard.  .\  i)oint  of  maximum  impulse  was 
not  palpable.  The  Unig  fields  w(M-e  clear  to  auscultation.  All  ])hysical  hiidings 
were  within  normal  limits. 

X-rays  of  the  chest  revealed  prominent   pulmonary  markings  bilaterally 

From  the  Department  of  Psychiat iv ,  The  Mount  Sinai  Hospital.  .\e\v  'i'ork,  N.  V. 
*  Tofranil"  C.eigy 

609 


610 


BERTHAM  H.  ROSEX 


(li>t(>rtf'(l.  The  heart  appeared  to  he  at  the  iipi)ei-  hinits  of  normal  in  its  traiis- 
\-erse  diainel ei\  The  me(hast  iiiiini  was  witliiii  iioi-nial  Hmits.  I'^lectrocaixUoi^i-ain 
sho\\i'(l  a  iioiinal  >iiiii>  rhythm,  left  axis  (lexaation,  wide  (.}  \va\'e  in  leads  1, 
a\',  and  \'i  to  \  -.  These  (•han<!;es  were  considered  indi('ali\-e  of  pr(>vious  anterior 
wall  infai'ction.  The  hemoglobin  was  \~ (im  pei'  100  ml  and  the  white  cell 
eonnt  was  (KiOO  witli  a  noi-mal  dilierent ial.  Specific  gravity  of  the  urine  was 
1.02S.  Tests  foi-  alhnmin,  sugar,  acetone  and  hile  were  negati\-e.  The  ccMitrifuged 
ui'inar\'  sediment  contained  occasional  I'cd  Mood  cells  and  a  few  calcium  oxalate 
ciystals  hut  no  casts. 

Two  days  after  admission  the  patient  was  started  on  Imiprainine  25  mg  t.i.d., 
after  hlood  ])ressui-es  taken  first  in  the  reiannbent ,  sitting  and  standing  positions. 
The  patient  was  allowed  to  lie  on  a  couch  in  a  (|uiet  room  for  fi\-e  mimites.  A 
sphigomomanometer  wa^  then  applied  and  a  pi'cssui'e  taken.  He  then  .--at  on  the 
couch  and  anothei'  hlood  pressui'e  was  (juickly  taken.  .Vfter  this  he  stood  up  and 
the  final  det ernmiat  ion  was  made.  The  control  hlood  l)l■es^ul■es  lying  (.lown  were 
110  7S,  sitting  100  7S,  and  standing  •!()  7S  nnn  of  Ilg,  ivs])ect  i\-ely. 

The  i)atient  i-eceix'ed  7.")  nig  of  Imipi-annne  foi' eight  days,  followed  successively 
by  100  mg  i)ei-  da.\-  lor  lixc  days,  l.")0  mg  for  one  day,  and  17.")  mg  foi-  one  day. 
The  dosage  wa>  i-ai.M'd  liecau>e  no  elTects  were  seen  at  the  lower  dosages,  and  we 
were  aiming  at  a  do>age  of  200  mg  a  day,  hut  the  sudden  onset  of  symptoms  at 
175  mg  per  day  caused  a  discontinuance  of  the  drug. 

l'"ifteen  days  after  .starting  drug  therajjy  the  patient  reported  the  sudden 
onset  of  pal])it at  ion-,  a  h'cling  of  being  "chilly  and  wai'm  at  the  same  time", 
and  pi'ofuse  sweating  and  weakness  were  noted.  The  jjatient  luwei'  had  any 
similar  symptoms.  Su])ine  blood  pres>ure  was  02  50,  sitting  blood  pi-<>ssvu-e 
9C/50,  and  standnig  blood  pres-ure  '.)()  50  nun  of  Ilg,  resjx'ct  ively.  The  \mhv 
was  irregular  at  1211  per  minute.  No  chest  ])ain  was  ])i'esenl  and  the  lungs  were 
clear.  An  elect  locardiogram  rexcaled  auricular  librillation  with  no  evidence  of  a 
fi-esh  inhu'ct . 

Imijjramine  was  discontinued.  The  jxdicMit  was  gi\'en  meplient(>rmine  sulfate, 
and  was  ])lace(l  on  digitalis  and  (|uimdine.  'I1ie\iuricular  fibrillation  disajjpeared 
the  next  day,  and  nexcr  i-ecnired.  The  patient  was  continued  on  digitalis  for 
H\-e  days  and  ([mnidine  for  six  (la>'s  after  the  onset  of  ,'^ymptonls.  The  laboratory 
te.-^ts  rex'ealed  continuously  high  hemoglobin  concentrations  (lO.S  S.:i  ( im  per 
100  ml )  t  hionghout  t  he  pat  lent 's  lios])it  alizat  ion  w  it  h  no  ot  her  atypical  findings. 
This  finding  was  diagnosed  a,-  a  manifestation  of  stress  polycythemia. 

DISCUSSION 

Three  cas(>s  of  fatality  following  the  u.se  of  Imipramiiie  ha\'e  been  her(>tofore 
de-cnbiMl.  .Mality,  W'ilkins  and  i^scox-er  reported  an  anterior  wall  inhirct  in  a 
patient  who  receixcd  75  mg  for  se\-en  (hiys  (4).  Tehmaii,  Calm  and  1  )e  ^'er!euil 
felt  that  a  fatal  m\-ocardial  inhirction  may  possibly  have  been  related  to  the 
Tofranil "  w  hich  t  he  pat  lent  was  being  gi\-eii  although  there  Avas  no  direct  e\-idence 
of  this  relation  (1).  Fnyhaii  rejiorted,  "One  77  year  old  female  died  in  the 
fourth  week  of  treatment  while  receiving  227  mg  Tofranil®  per  day"  (5).  Death 
was  attributed  to  coronary  occlusion,  but  autopsy  was  not  permitted. 


AUHICULAH  FIBKILLATIOX   K()LLO\VI\(i  T'SK  OF  IMII'KAMI.VK 


Gil 


Experimental  work  with  do^s  has  (icmoiistiatcd  that  Iniipnuniue  "blocks" 
normal  bradycardia  resulting)'  from  stimulation  of  tlie  pcriphoral  end  of  the 
vagus  with  a  fall  in  blood  pressmc  (11).  (Minical  experience  by  othei-  workers  has 
demonstrated  hypotension  and  syncope,  and  one  case  of  dyspnea  and  cyanosis 
that  was  promptly  ivlieved  by  a  reduction  in  dosajic  (]). 

In  our  case,  the  sti-ikin<i  drop  in  diastolic  blood  ))ressure,  weakness,  dizziness, 
and  cardiac  irrejiularity  in  a  patient  who  ne\-er  had  similar  symptoms  after  his 
infarction  20  years  prcxittusly,  as  well  as  the  absence  of  any  emotionally  i)ro- 
voking  stimulus  discernible  from  the  intensi\e  psychot hei'apy  that  the  i)atient 
recei\'ed  thi-oug;hout  his  lios})italizat ion,  lead  us  to  l>elie\-e  that  Imipramine  was 
responsible  for  th(>  aui'icular  hbrillation  that  occurred. 

A  possible  mechanism  of  this  cardiovascular  etfort  may  l)e  the  \-agal  blocking 
action  that  has  already  been  recognized.  Its  nonuniform  manifestations  may 
reflect  the  underlying  slate  of  the  heart,  people  with  less  cardiac  i'eser\-e  being 
more  prone  to  its  effects.  'Ilie  drug  nuist  be  carefully  regulated,  and  cas(>s  .selected 
with  previous  cardiac  pathology  well  evaluated. 

SUMMARY 

A  case  of  auricular  fibrillation  after  administration  of  a  new  antidepressant 
drug,  Tofranil  " ,  is  presented.  ( )th(>i' ca.ses  of  myocardial  damage  in  which  Tofranil  ° 
was  administered  have  been  re\-iewed.  Speculation  concerning  the  jjossible 
dangers  of  this  medication  in  cases  with  a  previous  history  of  heart  disease  are 
discussed,  along  with  possible  mechanism. 
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THK  rSl-:  OK  L()X(i-AC"ri\(J  QI  IMDINK  GIA'COXATE  IN  THK 

maxa(;i:mfa't  of  atrial  fibkillatiox 


ERNST  (lUFIF.  M.I).,  a.m.  JAMKS  SCHKUKK,  M.I). 
Nev)  York,  N.  Y. 

Quinidiiic  sulfate,  adniiiiistcnMl  orally,  is  Ihc  pi'cparal ion  <i;(>iuM'ally  employed 
t'oi'  the  eoiu'ei'sioii  of  atrial  fibrillation  to  siiuis  i-hyllun,  for  maintenance  of 
sinus  rhythm  and  for  the  pi-e\(Mi1  ion  of  attacks  of  [laroxysmal  atrial  fibrillation. 
Maintenance  doses  of  0.4  (Im  ^i\'en  foui'  times  (hiily  have  been  h)Uiid  to  give 
ade([uate  thei-ai)eutic  serum  leN'els  (1).  With  tlie  aim  of  simplifying  th(>  main- 
fenance  ti'ealment,  long-acting  (|uinidine  ))reparat  ions  have  bcHMi  studied  in  the 

pasf  (•_', 

Recently,  long-acting  (|uini(line  gluconate  has  b(>en  introduced  and  found  to 
result  in  effect  i\-e  and  sustained  blood  le\-els  (4).  We  hiwv  sought  to  compare 
the  action  of  this  ])i'eparat  ion  in  noi-mals  with  that  of  (luinidine  sulfate  and  to 
exaluate  its  ellicacy  in  maintaining  noi-mal  sinus  rhythm  in  patients  with  pre- 
vious atrial  (ibrillation. 

.\I.\TI';m.\L   AND  MKTHODS 

Five  normal  subjects  weic  gi\-en  a  single  do.se  of  (|uinidine  sulfate  and  two 
days  later  a  dose  of  long-acting  (|uinidine  gluconate;  each  dose  was  e(|uivalenf 
to  one  (Im  of  ([uinidine  ba.se.  The  calculation  is  based  on  an  S'i.Sd  per  cent  con- 
tent of  ((uinidiiK'  base  in  (luinidine  sulfate  as  com])are(l  to  (i2.:>  ])er  cent  ([uinidine 
base  in  (|uinidine  gluconate.  Serum  (|uini(line  levels  were  determined  at  1,  'A, 
5' 2,  S,  12  and  24  houi's  after  the  adnnnist  rat  ion  by  the  method  of  Brodie  and 
Udenfriend  (.')). 

TweKc  ])atients  with  atrial  fibrillation  were  ti'eated  with  long-acting  ([uinidine 
gluconate.  Fi\-e  patients  had  inactixc  i-heumatic  h(>ar1  disease  and  four  arte- 
rioscl(>i-ot ic  heart  disease.  l']ight  patients  had  established  atrial  fibrillation  and 
foui-  i)aid.\ysmal  atrial  fibrillation.  In  all  patients  with  established  atrial  fibrilla- 
tion, conxcrsion  to  sinus  I'hythm  was  effected  by  (luinidine  sulfate.  Long-acting 
([uinidine  gluconate  was  not  employed  for  con\'ei-sion  of  established  atrial 
fibi-illat  ion,  in  ordei'  to  a\  ()id  pi'olonged  excessi\-e  serum  le\-els  of  (juinidine  if 
cardiac  to.xicity  should  ensue.  However,  long-acting  (luinidine  gluconate  was 
administered  for  maintenance  of  sinus  rhythm  aftei'  the  latter  was  established. 
In  two  of  the  foui'  patients  with  jjaroxysmal  ati'ial  fibi'illat ion,  ([uinidine  .sulfate 
was  emi)loyed  to  |)|-e\-ent  i-ecuiTcnces  and  latei'  long-acting  (|uinidine  gluconate^ 
was  substituted.  In  one  of  the  foui',  only  long-acting  (|uini(line  gluconate  was 
administered  and  in  one  (|uinidine  sulfate  and  latei'  a  combination  of  ciuinidine 
sulfate  and  long-acting  (|uinidine  gluconate.  Blood  samples  were  collected  at 
8:'M)  :i.m.,  one  half  hour  b(>fore  the  first  do.se  of  the  day,  in  order  to  demonstrate 
the  minimal  serum  ([uinidine  le\-el  fi'om  the  previous  day's  ti'eatment. 

From  tlic  ])ci);irtm(Mit  of  Medicine.  Division  of  Cardiology,  The  Mount  Sinai  Ho.sjjital, 
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USE  OF  QUIXinrXE  GLUCOXATE  IX  ATRIAL  FIHUILLATIOX 
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Fig.  1.  Curves  of  mean  serum  quinidine  levels  in  five  normal  subjects  after  administra- 
tion of  one  (Jm  of  ciuinidine  base  as  quinidine  sulfate  and  two  days  later  as  long-acting 
quinidine  gluconate. 


The  mean  serum  (iiiiiiidiiic  lc\  els  attained  in  the  group  of  normal  subjects  ai'e 
shown  in  Fig.  1.  After  (luiiiidiiic  sulfate,  a  peak  level  of  six  mg  per  liter  is  reached 
within  three  hours  and  the  level  falls  to  less  than  one  mv:  \)vr  liter  in  21  hours. 
After  long-acting  (luiiiidine  gluconate,  the  serum  (|uinidine  level  asccMids  at  a 
slower  rate  reaching  four  mg  i)er  liter  aftei-  three  hours  and  a  peak  of  4.5  mg 
per  liter  after  .5' 2  hours,  following  which  the  le\'el  falls  to  a  mean  level  of  less 
than  one  mg  per  liter  in  24  hours.  The  mean  level  is  similar  with  both  prepara- 
tions six  to  eight  hours  aft(M-  the  administiat ion.  At  12  hoiu's  after  th(>  admini- 
stration, the  serum  ([uinidine  levels  are  significantly  higher  with  long-acting 
quinidine  gluconate,  ranging  from  1..")  to  mg  per  litei-  as  compared  with 
levels  ranging  from  0.8  to  2.8  mg  per  liter  after  ([uinidine  sulfate. 

Table  I  lists  the  tw(4ve  patients,  showing  the  tyi)e  of  heart  disease,  sex,  age, 
the  daily  maintenance  scIkhIuIc  and  the  minimal  .serum  (luinidiue  levels  in 
successfully  ti-eat(>d  patients.  All  patients  who  had  pr(>\-iously  established  atrial 
fibrillation  rcMuained  in  sinus  rhythm.  Sexcn  ])atients  were  managed  with  two 
doses  of  long-acting  (|uinidine  gluconate  daily,  one  with  three  doses.  In  the  four 
patients  treated  foi'  the  pi'cvention  of  recin-rent  i)aro.\vsmal  ati'ial  fibrillation, 
normal  sinus  rhythm  was  maintained  in  two  patients.  41ie  ti'catment  was  dis- 
continued in  the  remaining  two  because  of  gastrointestinal  discomfort  following 
sulfate  oi-  gluconate.  The  minimal  serum  (luinidine  level  in  the  successfully 
treated  i)atients  varied  between  1.75  and  5  mg  per  liter.  Cases  1,  2,  0,  and  10 
are  described  below  to  illustrate  methods  of  management. 


RESULTS 


CASE  REPORTS 


Case  1 


B.  F.  is  a  47  year  old  white  female  with  inactive  rheumatic  heart  disease  five  years  post 
mitral  commissurotomy.  She  was  admitted  liccausc  of  exercise  intolerance  and  fatigue 
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TABLE  I 

Twelve  Patients  Treated  with  Long-Acting  Quinidine  Gluconate.  Daily  Drug  Schedule  and 
Minimal  Serum  Quinidine  Levels  of  Patients  Successfully  Maintained 
in  Sinus  Rhythm 


C  e 
No. 

Type  of  Heart  Disease 

Sex 

Age 

Daily  Drug  Schedule 

Minimal  Serum 
Quinidine 

Level 
(Mg,,  liter) 

1* 

Inact.    RHD,   post  mitral 

F 

47 

Q. 

glue 

0.6  Gm  X  2 

4.1 

valvulotomy 

2* 

Inact.    RHD,    post  mitral 

M 

33 

Q. 

glue 

0.(5  Gm  X  3 

3.0 

valvulotomy 

3* 

.\SHU 

M 

59 

Q- 

glue 

0.(i  (!m  X  2 

2.6 

4* 

Inact.    RHU,  mitral-aortic 

M 

43 

Q. 

glue 

0.6  ( im  X  2 

1.75 

valv.  dis. 

5* 

ASHD 

M 

58 

Q. 

glue 

O.C.  ( ;m  X  2 

5.0 

G* 

Inact.    RHD,    post  mitral 

F 

44 

Q. 

glue 

0.6  ( !m  X  2 

3.3 

valvulotomy 

7* 

Inact.    RHD,  mitral-aortic 

M 

60 

Q. 

glue 

0.6  Gm  X  2 

3.2 

valv.  (lis. 

8* 

ASHD 

M 

65 

Q. 

glue 

0.6  ( \m  X  2 

4.4 

9 

Rec.  paro.\y.smal  atrial  fibril- 

M 

76 

Q 

glue 

0.45  ( im  X  2 

2.6 

lation 

10 

ASHD,  rec.  ])aroxysmal  atrial 

M 

54 

Q. 

•sulf. 

0.6  (;m  X  2 

4.2 

fibrillation 

Q. 

glue 

0.6  Gm 

11 

Rec.  paro.xysmal  atrial  fibril- 

M 

55 

Not  n 

nintained  (G.I. 

lation 

lislu 

12 

Rec.  paro.xysmal  atrial  fibril- 

M 

50 

Not    maintained  (G.I. 

lation 

disturbances) 

*  Established  atrial  fibrillation  converted  to  sinus  rli>ilim  with  (luinidine  sulfate. 
RHD  =  Rheunu'it  ie  lieart  disease,  asiiii  =  .\rt  eriosclerot  ie  heart  disease.  Rec.  =  recurrent. 


associated  with  esialihshed  atrial  fibii Hat i<in .  (  »iie  \eai-  prioi-  to  admission  sinus  rhj'thm 
had  been  restoicd  by  c pii iiidiiie ,  but  .atrial  liliriUatidii  leeurred  when  the  drug  was  with- 
drawn. Ill  the  lidsjiital  she  was  digitalized  and  siitus  rli\thm  restored  after  ten  doses  of 
quinidine  sulfate  0.1  (  'iiw  given  at  intervals  of  si.\  hours  at  a  serum  (|uiiiidiiie  level  of  9.14  mg 
per  liter,  .\fter  normal  sinus  ihvthni  was  established,  long-acting  (|iiiiiidiiie  gluconate,  0.9 
Gm  twice  dailw  was  substituted  and  later  reduced  to  ( \m  twice  dailw  Sinus  rhythm  was 
maintained  an<l  the  iiatieiit's  exercise  tolerance  improved. 

Case  2 

8.  T.  is  a  33  \ear  old  white  male  admitted  because  of  atrial  fibrillation  and  jirogressive 
congestive  lieaii  faihire  of  three  months  duration.  The  paticiil  had  a  iiist(ir\'  of  acute 
rheumatic  fever  at  n\-e  Ncais  of  aiie  and  had  a  mitral  eoinniissurot  (iiii\-  three  years  jirior  to 
admissi<in.  The  paticiil  was  (ligitaHz<'d  and  was  ei)ii\-eit ed  tci  sinus  rh.xlliin  with  2.4  (Jm 
i|uiniiline  sulfate,  bong  ai-ting  (luinidine  gluconate.  <  bn  e\-eiy  eight  hours,  was  sub- 
stituted and  sinus  rhxthin  w,as  inaint aiii(>d .  The  patient's  heart  failure  imjiidved. 

Case  9 

B.  E.  is  a  76  year  old  white  male  with  attacks  of  paroxysmal  atrial  fibrillation  associated 
with  palpitations,  general  discomfort  and  anxiety.  During  one  of  the  attacks,  transient 
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signs  of  a  cerebrovascular  accidcnl  dcx-cloped.  The  patitMit  was  treated  with  O.lo  Cm  of 
long-acting  qninidinc  gliicoiial e  twice  dailv.  Sinus  rh.\thni  returned,  pidlialilx-  spontane- 
ously, but  no  further  attacks  occurred  while  he  continued  on  h)ng-acting  (|uini(line  gluco- 
nate. 

Case  10 

I.  K.  is  a  54  year  old  white  male  with  arteriosclei-otic  heart  disease  and  attacks  of  |)arox- 
ysmal  atrial  fibrillation  accompanied  b\-  chest  pain.  (Juinidine  sulfate  11.4  Cm  was  first 
administered  dail\  at  '.)  a.m..  p.m..  !)  p.m.  and  :>  a.m.  to  pre\-ent  the  iciuiicnt  fil  iii  Hat  ion, 
but  was  unsuccessful.  It  w  as  obscix-ed  Ihal  most  of  t  hi- at  t  acks  occurred  i  n  t  he  ea  rl.v  morn- 
ing and  at  5:30  p.m.  When  the  do-,.  mcrcised  to  (t.C  Cm  the  patient  complaineil  of 
nausea  and  diari-hea.  Therefore  the  liisl  l  w  o  .lail\-  doses  wcic  maintained  at  (l.li  Cm  (piini- 
dine  sulfate  and  the  last  two  dose>  of  ([uinidine  sulfate  were  leplaced  by  long-acting  ([uini- 
dine  gluconate,  0.()  (Jni  given  at  !)  p.m.,  without  disturbing  gast  idint(>stinal  s\-mi)toms.  The 
patient  remained  free  of  atta(d<s  with  (|uinidine  sulfate,  O.li  Cm  at  9  a.m.  and  3  p.m.,  and 
long-acting  ([uinidine  gluconate,  ().()  Cm  at  9  p.m. 

Discrssiox 

A  compai-ison  of  the  meiui  serum  (luinidiiie  levels  in  iu)rmals  after  identieal 
doses  of  (luiiiidiue  sulfate  and  lon^-act inir  (|uiiii(liiie  ^hicoiiatc,  conttiiiiiiig 
one  Chn  of  ([uinidine  base,  discloses  the  .steep  asceiil  of  the  ciuA-e  after  ([tiiiiidine 
sulfate,  reaching  the  (>  rag  per  liter  peak  after  three  hours,  followed  by  ;i  rapid 
descent  of  the  curve  towards  low  levels.  Long-acting  (luinidiiie  gluconate  pro- 
duces a  curve  with  a  slower  ascent,  retiching  :i  i)e;ik  of  4..")  mg  per  liter  after 

2  hours,  and  with  a  .-lower  descent  maintains  iuglter  l('\-els  titan  (luinidine 
sulfate  from  eight  to  Iwehc  hoiu's  tifter  tlie  administration.  Belief  found  a  peak 
(luinidine  concentration  of  4,;!4  mg  per  liter  4.8  hoiU's  tifter  lh(>  administration 
of  one  Clm  long-acling  ([tiini(lin(>  ghiconate  and  2.30  mg  per  liter  after  twelve 
hours,  values  wiiich  (■oires|:)ond  to  otu's  (4).  The  serum  (|uinidine  levels  obtained 
in  different  indi\-idu;ils  after  the  same  dose  of  long-acting  (|uinidine  gluconate 
varied  widely  as  they  do  w  it  h  (|iiini(liiie  sulfate,  bong-act  iiig  (|uini(line  gluconate, 
having  more  sustained  serum  levels  which  are  within  llierapeutic  range  up  to 
twelve  hours,  can  be  gixcii  for  maintenance  treatment  at  an  inter\;il  of  twelve 
hours  or  at  eight  horns.  There  appears  to  be  no  advantage  in  its  use  at  an  interval 
of  six  hours  of  less  when  (luuiidine  sulfate  gives  good  serum  lexcls. 

In  all  our  patients  with  established  atrial  fibrillation  converted  to  sinus 
rhythm,  long-;icting  ([uinidine  gluconate  was  able  to  maintain  the  sinus  rhj'thm 
without  any  side  actions.  In  till  but  one  of  these,  this  was  accomplished  with 
two  daily  doses  and  in  one  ca,s(>  with  three  daily  doses.  As  a  rul(>,  ([uinidine 
sulfate  must  be  given  foiu'  times  daily.  There  is  always  a  problem  of  the  longer 
interval  between  the  last  e\  (>ning  dose  and  the  first  morning  dose  and  the  danger 
of  recurrence  of  atrial  librillalion  becaus(>  of  the  fall  in  serum  ([iiinidine  le\'el 
during  the  night.  Serum  ([uinidin(>  le\-els  determined  IweUc  hoitrs  after  the 
evening  dose  of  long-acting  (|uinidine  glucontite  and  before  the  morning  do.'se, 
ranged  between  1,7.")  and  5  mg  per  liter,  ap]);u(Mit ly  adcMiuate  for  the  main- 
tenance of  sinus  rhythm.  The  u.snal  dosage  of  long-acting  ([uinidine  gluconate 
^vas  1.2  Gm  daily  which  is  equivalent  to  0.94  Gm  (luinidine  sulfate. 
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In  two  patients  with  ])ar()xysnial  atrial  filirillation,  long-acting  qiiinidine 
gluconate,  like  fniinidine  sulfate,  was  unsuccessful  in  preventing  recurrent 
attacks  (lesjMte  maximally  tolerated  doses.  Both  with  ([uinidine  sulfate  and 
([uinidine  gluconate,  s(>vere  gastrointestinal  symptoms  and  associated  weakness 
forced  u  discontinuation  of  these  diugs.  There  was  no  e\-idence  that  relatively 
higher  doses  of  long-acting  ([uiiiidine  gluconate^  than  of  (luinitline  siUfate  could 
be  given  befor(>  intolerable  side  actions  appeared. 

In  one  pati(Mit  with  paroxysmal  atrial  fibrillation,  it  was  possible  to  prevent 
recurrences  with  only  two  doses  of  0.45  Cm  long-acting  (luinidine  gluconate 
daily.  The  fourth  patient  with  paroxysmal  atrial  fibrillation  continued  to  have 
attacks  on  cjuinidine  sulfate  up  to  a  total  of  '2A  (im  in  four  dix  ided  doses,  which 
induced  nausea  and  diarrhea.  It  was  ob,sei-\ed  that  atrial  librillation  was  likely 
to  appear  in  the  early  moi-ning  hours  before  the  patient  awoke  and  in  the  late 
afternoon.  By  gi\'ing  him  O.li  ( !m  (|uinidine  sulfate  at  0  a.m.  and  o  p.m.,  adequate 
ciuinidinization  was  attained  to  pi-event  llu>  e\-ening  attacks  without  disturbing 
gastrointestinal  .symi)toms,  and  a  single  dose  of  long-acting  ([uinidine  gluconate 
0.6  Gm  carried  him  through  the  night  and  early  morning.  Thus  his  total  gram 
dosage  was  less  than  with  (luinidine  .sulfate  alone  and  no  night  dose  had  to  be 
given. 

In  this  study  long-acting  ciuinidine  gluconate  was  generally  substituted  after 
the  effective  maintenance  dosage  had  been  established  with  (luinidine  sulfate. 
This  followed  the  convcM'sion  of  establish(>d  atrial  fibrillation  to  sinus  rhythm 
with  (luinidinc  sulfat(>  and  th(>  administ lat ion  of  one-half  or  two-thirds  of  the 
amount  of  (luinidine  sulfate  u.sed  for  daily  maintenance. 

SIMM  Ain" 

A.  Long-acting  (luinidine  gluconate  was  studied  to  determine  the  serum 
levels  of  ([uinidine  and  its  effectiveness  in  the  management  of  atrial  fibrillation. 

B.  Five  noinials  wei'c  gixcn  one  (!m  of  ([uinidinc  base  as  ([uinidine  sulfate 
and  their  serum  Icxcls  aftei-  1,  '■],  .V  ,.  <S,  1-  and  24  houi's  w(>re  compared  to  the 
levels  after  the  same  dose  administered  as  long-acting  (luinidine  gluconate.  The 
peak  serum  (juinidine  le\-el  aft(>r  long-acting  (|uinidine  gluconate  was  lower  than 
after  quinidine  sulfate,  but  the  lc\-els  descended  more  slowly  and  eight  to  twelve 
hours  after  the  adnunist  rat  ion,  delinitely  higliei'  .sei-um  lexcls  were  maintained 
by  long-acting  (luinidine  gluconate. 

C.  bong-acting  (|uinidine  gluconate  was  given  to  eight  patients  with  pre- 
viously established  atrial  librillation  after  conx'crsion  to  sinus  rhythm.  This 
was  successful  in  maintaining  sinus  rhythm  in  all  the  cases,  usually  with  a  dose 
of  ().()  (rm  twice  daily.  The  scium  (juinidine  le\'el  fw(>lve  hours  aftei'  the  ev(>ning 
dose  i-anged  between  1.7.")  and  .")  mg  p(>r  liter. 

I).  ( )f  four  patients  with  paroxysmal  atrial  fibrillation,  long-acting  ([uinidine 
gluconate  pi'e\cnted  fuithei'  attacks  in  two  and  failed  in  two  others  in  whom 
([uinidine  sulfate  had  likewise  failed. 

K.  Xo  side  actions  were  ob.serx'cd  in  the  maint(>nance  of  the  cas(>s  with  pre- 
viously established  atiial  fibrillation.  In  two  cases  with  paroxysmal  atrial 
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lil)rillation  where  treatment  had  to  ho  discontinued,  the  cause  was  gastrointestinal 
(hscomfort  and  weakness. 

]''.  Long-act ing  ([uinicHnc  ghiconatc  has  been  found  to  pi'ochicc  nioi(>  sustained 
scrum  (juinidine  levels  than  ([uinidine  sulfate  and  to  he  an  effect  ixc  dmg  for  the 
maintenance  of  sinus  rhythm  in  patients  who  previously  had  estahlislicd  atrial 
hhrillation,  and  for  the  prevention  of  recurrent  paroxysmal  atrial  fihrillation. 
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VITAMIN  LEVELS  IN  CEREBROSPINAL  FLUID  IN 
MULTIPLE  SCLEROSIS.  II.* 


HARRY  SOBOTKA,  Ph.D.,  HERMAN  BAKER,  Ph.D.,  08CAR  FRANK,  M.S., 
HOWARD  MAKER,  M.D.,  and  MURRAY  E.  MARGULIES,  M.D. 

New  York,  N.  Y. 

We  have  investigated  the  cerebrospinal  fhiid  (csf)  level  of  vitamins  in  patients 
suffering  from  a  numV)ei'  of  neurological  diseases,  especially  patients  with 
demyelinating  disease.  AAC  haxc  ])re\'i()usly  reported  (1)  our  observations  in  a 
group  of  neurological  patients,  in  whom  we  determined  by  our  microbiological 
assay  methods  (2-6)  the  vitamin  B12  and  folic  acid  concentration  in  csf  and 
serum.  The  present  study  extends  and  amplifies  these  observations. 

RESULTS 

The  jncsciil  sui  \  ('v  of  the  vitamin  B12  content  in  420  unselected  neurological 
cases  shows  a  ielati\'ely  high  percentage  of  values  above  the  range  found  in 
normal  subjects.  (It  should  be  noted  that  none  of  our  patients  received  any 
vitamin  therapy.) 

The  incidence  of  high  values  seems  to  be  concentrated  in  patients  with  mul- 
tiple sclerosis.  As  shown  in  Tal)le  1,  foui'teen  of  41  cases  of  multiple  sclerosis  had 
a  \  ilaniiii  H,j  content  of  csf  liigliei'  tlian  nng/ml.  An  eciual  proportion  (but 
not  necessarily  the  same  eases)  showed  a  blood  content  of  vitamin  B12  above 
1000  /u/ug,  ml.  The  situation  with  folic  acid  was  even  more  striking.  This  vitamin 
was  found  elevated  in  ;!4  of  42  cases  of  multiple  scleiosis.  A  smaller  proportion 
of  multiple  sclei'osis  i)atieiits  showed  increases  of  thiamine  in  the  spinal  fluid  to 
twice  the  ui)per  normal  limit. 

Table  II  i;i\-es  a  synopsis  of  \  itamin  analyses  in  additional  14  cases  of  multiple 
sclerosi>,  extended  to  pantothenic  acid,  folinic  acid  and  thiamine.  The  panto- 
thenic acid  \aiiies,  ahhougli  fluctuating,  re^nained  within  the  wide  normal 
range  (7).  The  folic  acid  \  :ilues  were  low  in  thi-ee  cas(>s,  but  higher  than  normal 
in  four  cases,  'thiamine  \  alues  were  increased  in  four  cases.  A  particularly  high 
value  of  280  m/;ig7  ml  was  noted  in  patient  J.4\,  an  eai  ly  case  of  multiple  sclerosis. 
Three  cases  showed  an  increased  B12  \'alue.  Polinic  acid  was  demonstral)le  in  the 
CSF  of  these  cases,  but  its  significance  in  neurologic  disease  is  still  questionable. 
In  serum,  no  folinic  acid  can  be  demonstrated  by  the  method  used. 

DISCUSSION 

It  is  possil)le  that  deviations  of  csf  constituents  in  multiple  sclerosis  may 
be  detected  only  (luiing  acute  exacerl)at ions.  If  this  be  so,  the  single  specimens 
which  we  were  able  to  obtain  give  only  a  cross-section  of  an  un.stable  situation, 

From  the  ]  )ci)artni('iit  s  of  ( 'hcinist  ly  anil  Xcui  iil(i}f.\',  'I'ho  Movuit  Sinai  Ho.sjjital,  Nevv 
Yorlv,  X.        and  tlic  I  jcpa  it  niciit  of  Xcurolosy,  N'('t<>rans  Hos])ital,  Brool<lyii,  N.  Y. 

*  'I'his  woi  k  w  as  siippcii  t  cd  liy  (  li  ant  Xo.  142  froni  the  Xat  ional  Multiple  Sclerosis  Society 
and  by  a  (Irant  from  the  Xational  .Association  for  Mental  Healtli  Inc. 
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tablp:  I 


Folic  Acid  and  Vitamin  Bn  in  Multiple  Sclerosis 


Case  No. 

Folic  Acid  in  csp  m/ig/ml 

Bi2  in  C8F  MMg/ml 

Bi2  in  Serum  /i/i/ml 

Xormal  Controls  

10-30 

0-30 

300-1000 

118 

4000 

150 

211 

3000 

40 

3000 

103 

2000 

110 

4800 

200 

2000 

100 

3300 

88 

1900 

10 

234 

1500 

10 



229 

1500 

0 



287 

1000 

330 

 , 

179 

600 

10 

800 

73 

550 

70 

155 

500 

30 



254 

400 

10 

1000 

143 

400 

0 



3 

300 

50 



298 

300 

30 



250 

300 

10 

1000 

43 

240 

249 

220 

10 

1000 

257 

200 

30 

400 

244 

200 

10 

1000 

246 

200 

10 

32 

200 



136 

130 

70 

650 

65 

130 

20 

72 

130 

50 

_ 

127 

100 

40 

450 

165 

70 

30 

1300 

119 

60 

120 

262 

60 

10 

1000 

261 

60 

10 

600 

292 

60 

10 

295 

40 

30 

_ 

278 

40 

15 

1000 

140 

40 

0 

220 

108 

20 

70 

151 

20 

30 

450 

152 

20 

30 

105 

20 

5 

108 

20 

10 

2000 

76 

10 

600 

1100 

77 

10 

200 

174 

20 

1000 

175 

10 

20 
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TABLE  II 
Vitamins  in  csf  of  Multiple  Sclerosis 


Multiple  Sclerosis 

Cases 

Vitamins 

Pantothenic  Acid 
(mMg,  ml) 

Folic  Acid 
(mjig,  ml) 

Folinic  Acid 
(m^g/ml) 

Thiamine 
(m/ig  ml) 

Bi2  (Cyanoco- 
balamin) 
MMg/ml 

G.P. 

728 

14 

3 

15 

40 

W.D. 

303 

27 

3 

15 

20 

R.R 

305 

1 

1 

36 

80 

S.B. 

600 

23 

4.5 

15 

- 

A.P. 

1150 

35 

14 

20 

L.V. 

625 

40 

1 

20 

20 

J  C 

440 

9 

1 

25 

20 

J.B. 

160 

8 

1 

24 

T.G. 

175 

15 

1 

20 

10 

J.T. 

450 

20.5 

2.5 

280 

30 

W.K. 

350 

20 

3 

11 

30 

T.M. 

350 

27 

2.5 

10 

10 

A.H. 

450 

46 

4 

30 

A.P. 

350 

32 

2 

17 

40 

and  the  observed  incidence  of  abnormal  values  is  as  high  as  one  may  expect.  It 
appears  to  bo  of  (•oiisi(l('ral)le  si<>;iiificaiK-('. 

It  is  nol  clear  whclhcr  ihc  ahiiorinal  vitamin  levels  are  involved  in  the  causa- 
tive mechanism  of  multiple  sclerosis  or  act  merely  as  indicators  of  changes  in  the 
permeal)ility  of  the  blood — csF  barrier. 

Xo  correlation  with  dcniyeliiiatiug  disease  is  otivious  in  the  pantothenic  acid 
content  of  csf;  the  x  aliics  of  this  \  itainiii  in  csf  show  wide  fluctuations.  (Particu- 
larly low  \  alu('s  were  cncount ei-ed  in  a  cas(>  of  lupus  erythematosus  and  in  a 
patient  with  a  tumor  with  brain  metastases.) 

Our  exiK'i'ieiicc  indicates  that  during  exacerbation  of  multii)le  sclerosis,  these 
vitamins,  in  particular  1^,-,  arc  tound  at  high  levels.  Wlien  the  acute  stages  lun-e 
passed,  the  vitamin  lexcls  leturn  to  normal.  The  significance  of  these  ol)servat ions 
remains  currently  obscure. 

SUMMARY 

We  have  studied  large  groups  of  patients  with  neurological  disease  and  have 
observed  a  higb  coincidence  of  elevated  values  of  vitamin  B12,  thiamine,  and  par- 
ticularly of  folic  acid  in  the  csf  of  patients  with  demyelinating  disease.  The  values 
for  pantolhenic  acid  in  csf  display  great  fluctuations  among  uiiselected  neuro- 
logical |)aiiciits  and  require  further  analysis  for  interpretation.  A  table  showing 
the  \  itamin  analysis  of  the  csf  of  14  cases  of  multiple  sclerosis  is  given. 
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Report  of  Seven  Cases 

MORTON  G.  FELDMAX  M.D.,  and  HERMAN  E.  SCHAFFER,  M.l). 
New  York,  X.  Y. 

It  is  the  purpose  of  this  paper  to  stress  the  importance  of  and  difficulty  in 
differentiating  endometriosis  from  neoplastic  and  inflammatory  disease  as  a 
causative  factor  of  large  bowel  obstruction.  One  of  the  first  recognized  instances 
of  endometrioma  causing  an  intestinal  obstruction  was  reported  in  1909  (1). 
Since  then,  periodic  reports  of  this  occurrence  have  appeared  in  the  literature 
(2  to  17).  Our  interest  in  endometriosis  causing  large  bowel  obstruction  is  based 
on  a  recent  experience  with  two  of  the  seven  cases  herein  reported.  The  remaining 
five  cases  in  this  report  were  taken  from  the  records  of  patients  seen  both  in 
the  private  and  ward  services  at  The  Mount  Sinai  Hospital  from  the  years  1938 
to  1959.  This  report  is  written  with  the  hope  that  an  awareness  of  the  possibility 
of  intestinal  obstruction  being  caused  by  endometriosis  may  save  a  patient  from 
needless  radical  bowel  surgery. 

The  incidence  of  colonic  inv()h  (>in('iit  by  endometriosis  reportedly  varies  from 
five  to  forty  per  cent  (3,  10,  18).  i'arallcling  a  series  of  one  thousand  consecutive 
colonic  resections  for  carcinoma,  two  cases  presented  with  an  endometrioma  of 
the  colon  producing  large  bowel  obstruction  (19).  A  statistical  study  of  carci- 
noma of  the  colon  and  rectum  showed  the  incidence  in  females  under  fifty  years 
of  age  to  be  fifteen  per  cent  (20).  In  the  present  study,  endometriosis  accounted 
for  about  one  per  cent  of  left-sided  intracolonic  lesions  in  women  fifty  years  of 
age  and  younger.  It  is,  of  course,  impossible  to  deduce  from  this  incidence  what 
the  incidence  is  in  the  general  population,  l)ut  th(>  hguies  ser\'e  to  suggest  that 
endometrial  lesions  as  a  factor  in  larg(>  bowel  obstruction  in  Avomen  fifty  years 
of  age  and  under  appear  more  frequently  than  usually  considered  clinically. 

DIAGNOSTIC  CRITERIA 

In  the  differential  diagnosis  of  endometriosis  of  the  sigmoid  or  upper  rectum, 
diverticulitis,  amebiasis,  colitis,  polyps,  benign  tumors  of  the  colon  and  carci- 
noma must  be  considered. 

The  correct  diagnosis  of  colonic  endometrioma  was  made  preoperatively  in 
two  of  our  s('\('ii  patients.  In  one  patient,  cyclic  rectal  bleeding  indicated  the 
pathology,  while  in  the  other  ])atieiit  the  radiologist  suggested  the  diagnosis. 

Our  patients  were  between  :!'_'  to  .").")  years  of  age.  This  is  in  keeping  with  most 
series  (2,  3,  5,  lo).  The  aAcra^c  aj^c  in  our  series  was  atiout  4.")  years  as  compared 
to  39.5  years  noted  in  a  similar  study  (5).  The  median  age  for  adenocarcinoma 
of  the  descendinji;  colon,  sigmoid  and  rectum  in  females  was  recently  reported 
to  be  58.5  years  (26).  One  patient  in  this  group  was  four  years  i)ostmenopausal 
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when  symptoms  of  obstruction  due  to  endometrial  involvement  of  the  large 
bowel  occurred.  Similar  cases  of  almost  complete  obstruction  due  to  colonic 
endometriosis  after  the  menopause  have  been  described  (4,  5).  This  fact  is  not 
commonly  appreciated  and  further  illustrates  the  diagnostic  difhculties. 

All  but  one  of  the  seven  patients  were  married.  Only  one  showed  a  definite 
infertility  pattern.  The  occurrence  of  relative  sterility  in  patients  suffering  from 
endometriosis  is  the  common  finding  (21).  Menstrual  abnormalities  have  been 
reported  in  as  high  as  80  per  cent  of  cases  with  endometriosis  in  some  series  (21). 
Complaints  of  progressive  dysmenorrhea  and  menstrual  irregularities  frequently 
associated  with  endometriosis  were  specifically  noted  in  two  of  the  seven  cases. 
Blood  in  the  stool  from  endometriosis  was  noted  in  three  cases.  In  addition,  two 
of  these  patients  had  monthly  cycles  of  rectal  bleeding  at  about  the  time  of 
their  menses;  in  general  this  is  unusual  (2,  9).  Irregular  rectal  bleeding  associated 
with  colitis  and  endometriosis  was  noted  in  a  third  patient;  the  origin  of  this 
bleeding  was,  however,  not  determined. 

The  presenting  symptoms  in  our  group  of  patients  were  referable  to  the  lower 
gastrointestinal  tract.  The  majority  of  patients  complained  of  colicky  abdominal 
pains  associated  Avith  constipation  and  scybali.  One  patient  presented  with  cyclic 
episodes  of  diarrhea  and  rectal  bleeding.  Increasing  severity  of  abdominal 
symptoms  was  not  present  in  any  of  our  cases.  In  other  series,  however,  this 
diagnostic  feature  was  stressed  (5,  15).  In  more  than  50  per  cent  of  their  cases, 
an  exacerbation  of  abdominal  symptoms  associated  with  the  menstrual  period 
occurred.  The  obstructive  symptoms  were  intermittent  in  two  of  our  cases  and 
varied  from  compl(>t<>  to  j^artial  obstruction  in  the  remaining  five  cases. 

Significant  weight  loss  A\as  present  in  only  one  of  our  cases;  although  it  ap- 
peared more  commonly  in  another  series  (5).  In  view  of  the  latter  observation, 
weight  loss  -per  se  may  not  be  too  h('l])ful  in  the  differential  diagnosis  between 
endometriosis  and  cairinoma  of  the  bowel. 

Physical  examination  icxcalcd  no  nbnornuilit ies  in  two  of  the  seven  cases. 
The  most  common  physical  finding  to  suppoit  the  diagnosis  of  endometriosis 
includes  the  presence  of  tenderness,  nodularity,  or  thickcninii  in  the  cnl-dc-sac 
or  along  the  uterosacral  ligament  (21).  This  was  found  in  halt  of  our  cases.  ,\sso- 
ciated  ovarian  cysts  or  ovarian  enlargement  may  be  present.  The  uterus  is  often 
retroverted,  immobile,  and  tender  to  palpation. 

R.\DIOGR.\PHY 

The  roentgenographic  appearanc(>  of  colonic  cndometrioma  may  be  that  of  a 
polypoid  or  constricting  mass,  as  dcnionstratcd  by  barium  cncnia  cxaniinat ion. 
In  only  one  case  was  the  true  diagnosis  suspected  on  the  basis  of  the  barium 
enema.  In  four  of  the  cases  the  l(>sion  appeared  to  be  of  a  const licl ing  natiu-e; 
in  two  of  our  cases  a  polypoid  defect  in  the  colon  was  noted.  This  differs  from  a 
recent  i-eport  in  which  the  roentgenogi-aphic  (Ictcct  was  most  often  seen  as  ])oly- 
poid  (Ki).  In  one  of  the  earlier  cases  of  our  scries,  no  orgainc  obstruction  was 
seen  on  \-ray.  However,  spasm  of  the  sigmoid  ^\■as  ])resent.  At  antopsy,  the  colon 
showed  endometriosis  in  the  wall  of  bowel  affected  with  ulcerative  colitis. 
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In  endometriosis  causing  large  bowel  obstruction,  barium  enema  will  reveal  a 
longer  area  of  stenosis  with  intact  mucosa.  In  contrast,  the  mucosa  in  carcinoma 
of  the  bowel  is  eroded,  the  constriction  is  over  a  shorter  length  and  is  usually 
accompanied  by  a  greater  rigidity  of  the  bowel  (17).  To  further  aid  in  the  dif- 
ferential diagnosis,  it  has  been  suggested  to  fluoroscope  the  segment  of  involved 
bowel  when  the  patient  is  menstruating.  Tenderness  and  fixation  of  the  lesion 
will  point  to  the  presence  of  endometriosis  (1(),  17). 

SIGMOIDOSCOPY 

Sigmoidoscopy  usually  will  reveal  normal  muco.sa,  as  the  site  of  pathology 
Ues  in  the  muscularis  and  subserosa.  When  the  mucosa  is  involved,  endometriosis 
of  the  bowel  wall  will  often  be  difficult  to  distinguish  on  inspection  from  carci- 
noma (15).  Punch  biopsy  will  often  reveal  the  true  nature  of  the  disease  (12). 
Occasionally  the  biopsy  may  be  misread  as  carcinoma  due  to  marked  desmoplasia 
and  scantiness  of  endometrial  tissue  (15).  If  it  is  felt  that  the  lesion  has  been 
missed,  and  only  normal  mucosa  is  present  in  the  biopsy,  further  information 
may  be  obtained  from  needle  biopsy. 

PATHOLOGICAL  FEATURES 

At  laparotomy,  the  surgeon  should  make  note  of  specific  evidence  of  gyneco- 
logical pathology.  The  presence  of  pelvic  endometriosis  may  alert  him  to  the 
benign  nature  of  the  condition  so  that  proper  therapy  may  be  instituted. 

The  specimens  of  endometriosis  invoh  ing  the  bowel  vary  from  slightly  raised 
plateaus  and  polypoid  masses  to  annular  lesions.  "IIk^  l(>ast  in\-olvement  may 
reveal  only  scattered  endometrial  implants  with  scairing  and  induration  of  the 
serosa.  With  moderate  invohcnient  the  masses  are  usually  well  localized,  may 
resemble  carcinoma  but  aic  less  fiim.  In  cases  with  extensive  involvement,  the 
endonieti'ioma  may  appear  to  invade  the  surrounding  peh  ic  tissues.  l''rozen  sec- 
tion is  indicated  if  there  is  any  dillicully  in  di^fferentiating  between  carcinoma 
and  endomet  riosis. 

On  .sectioning  the  specimen,  the  surfaces  are  glistening  and  grayish  white. 
Histologically,  an  intact  mucosa  is  a  constant  finding,  although  it  may  be  at- 
tenuated and  edematous.  The  cliaracterist  ic  finding  is  liypcrt  ropliy  of  the  muscu- 
laris with  accompanying  infianunatory  reaction.  The  serosal  surface  is  often 
thickened  and  nodular.  The  presence  of  endometrial  stroma  confirms  the  diag- 
nosis. 

THERAPY 

Much  has  been  wiitten  about  the  problems  of  therapy  of  endometriosis.  Sur- 
gery has  long  been  the  method  of  choice  (2,  22).  The  procedures  advocated 
include  oophorectomy,  segmental  i-esectioii  f)r  a  combination  of  both.  Consei-va- 
tive  resection  without  sm-gical  sterilization  has  Ix'en  in'g(>d  in  patients  in  llie 
reproductive  age  grou))  with  or  wilhout  suh.ject ive  symptoms  of  (mdometriosis. 
In  older  ])alien1s,  surgical  caslialion  with  or  without  temporary  colostomy  has 
been  advocated,  f  ollowing  sui-gical  castration  alone,  in  a  series  of  patients  with 
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constricting  endometriosis  of  the  rectosigmoid,  complete  restoration  of  the 
lumen  of  the  bowel  was  observed  in  follow-up  barium  enema  as  early  as  two 
months  later  (3). 

In  cases  in  which  the  operation  and  general  condition  of  the  patient  presents 
difficulty,  there  may  be  indication  for  localized  x-ray  therapy  or  castration  by 
radiation  (9,  28). 

Hormone  therapy,  of  many  types,  seems  less  useful  as  definitive  therapy  (24). 
A  recent  report  suggests  that  progesterone  induced  pseudopregnancy  causes 
softening  of  the  endometrial  lesions  with  ultimate  regression  in  some  instances 
(25).  These  findings,  if  confirmed  in  larger  clinical  trials,  may  be  an  effective 
adjunct  to  surgery  in  the  treatment  of  the  large  bowel  obstructions  due  to 
endometriosis. 

CASE  REPORTS 

Case  1 

A  fortj'-foiir  year  old  white  parous  female  was  admit  ( cd  to  'I'hc  .Mdunt  Sinai  Ho.sjjital 
complaining  of  pressure  on  the  rectum.  There  was  no  significant  weight  loss,  alxiominal 
pain,  diarrhea,  constipation  or  melena.  Menstrual  histor\-  was  uiuemai'k,dj|c  except  for 
having  undergone  a  cervical  i)ol\  ixvtomy  one  \ear  prior  to  admission,  for  ir  rei;ul,ii  lileed- 
ing.  On  rectovaginal  examination,  a  larse  liaid  fixed  mass  displacing  the  anteiior  rectal 
wall  and  filling  the  cid-de  sac  w  as  noted.  The  i)atient  was  signioidoscoped ;  :it  six  incdies  a 
friable  hard  mass  was  l)iopsied.  .Ml  fraKments  obtained  show(.d  normal  rectal  mucosa  with- 
out significant  idiange.  A  barium  enema  re\'ealed  a  marked  irregular  narrowing  with  evi- 
dence of  ulceration  of  t  lie  riM-t  osigmoid  aica. 

At  opei-ation  the  uterus  was  seen  to  contain  sevei-al  medium  sized  filiroids.  There  was  a 
mass  projecting  fi'om  the  posterior  surface  of  the  \iterus  which  invailed  ami  involved  in  a 
circumferential  manner  the  lower  sigmoid  colon,  j)iod\icing  almost  complete  obstruction. 
The  right  ovar>  was  normal;  the  left  was  fairly  enlarged  ;ind  cystic.  On  the  basis  that  the 
above  finding  represented  an  invasive  caicinoma  of  the  r(>ct osigmoid ,  t  he  patient  underwent 
an  abdominal  peiineal  resection,  total  abdomitial  hysterectomy,  and  a  left  salpingo ooj)!)- 
orectomy. 

Pathologically,  the  s])ecimen  showed  extensive  endometriosis  of  the  sigmoid  with  marked 
stenosis  of  the  lumen.  The  nuu-osal  surface  was  intact  l)Ut  thrown  into  folds;  the  nmscidaris 
of  the  adherent  sigmoid  wall  was  markedly  thi<'kened.  On  the  ])osterior  wall  of  the  rectum 
slight  dimpling  and  scarring  of  t  he  mucosa  w  as  present  .  The  pidximal  sigmoid  w  as  dilated; 
its  muscularis  h\  pert ophied  ami  nmcosa  edematous.  There  was  no  evidence  of  carcinoma 
of  the  bowel.  (  d.andular  tissue  was  uni-emarkal)le.  The  left  ovai  >  contained  a  corpus  luteuin 
cyst . 

Case  2 

k  forty-seven  year  old  mother  of  four  childi-en  was  admit  1e(l  to  The  .Mount  Sinai  Hospi- 
tal. She  complained  of  i-ecent  vaginal  staining  following  a  normal  menst  l  ual  period.  Her 
menses  prior  to  this  ejiisode  were  i-egular  and  without  e\-idence  of  d\smenorrliea .  .\bout 
this  time  she  experienced  the  insidious  onset  of  constipation  with  raiibit  t  \  pe  stools,  inter- 
mittent abdominal  distention  and  gas  jjains.  \o  histoi\-  of  rectal  bleeding  or  diarrhea  was 
obtained.  A  we(d<  later  she  developed  a  slight  1,\-  distended  abdomen. 

On  examination,  the  uterus  was  of  normal  size  ami  sliape,  not  tender  and  mol)ile.  No 
masses  wcr(>  noted  in  the  cul-de-sac  or  latei'al  (luatlrants.  Cervix  smears  showed  normal 
est  rous  effect  w  it  li  no  ca  iicei'  cells  present  . 

Harium  enema  was  compatilile  with  an  obsti'ucting  lesion  of  the  lower  sigmoitl.  .\n  an- 
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nuhir  lunicir,  sovci  al  cciil  inieters  in  length,  was  foiinil.  Other  losioiis  consisted  of 

l)ihit<Tal  chocdhitc  cN  sts  iinhcddcd  in  fibrous  tissue  and  scalteri'd  grayisli  ]jhi(iues  extending 
into  the  cul  dc-sar.  A  siiiinoid  reseetion  and  sup])h'nu'iitary  tube  eecostoniy  was  done  as  it 
was  felt  the  patholofi)  represented  bowel  caicinonia  associated  with  endometriosis. 

Gross  exaiiiiiial  ion  of  the  specimen  revealed  intact  nnicosa  lining  the  firm  and  thickened 
portion  of  stenotic  bowel,  lilndometriosis  of  the  sigmoid  involving  the  serosa,  muscular  and 
sul)nuicosal  la\ers  was  confirmed  on  microscopic  examination.  \o  malignancy  was  ])resent. 

Follow-uj):  Following  discharge  the  patient  leceived  2000  r  to  an  area  14  cm  in  diameter 
corresponding  to  the  pelvic  inlet .  The  r.adiation  for  castration  was  given  over  a  four  week 
period.  About  a  week  following  ladiation  therapy  she  developed  a  draining  listida  at  the 
site  of  the  tube  cecostomy.  In  addition,  she  experienced  the  acute  onset  of  tenesmus,  diar- 
rhea, and  melena. 

Admission  sigmoidoscopy  revealed  a  constriction  at  five  inches.  The  entire  mucosa  up 
to  five  inches  was  inflamed,  frial)ie,  and  bled  easilx  .  Scattered  aicas  of  a  whitish  exudate 
were  present.  Also,  a  superficial  ,'inal  ulcer  was  note<l.  The  lindings  were  consistent  with 
either  ulcerative  colitis  or  radiation  |)roctitis.  In  view  of  the  clinical  ]:)icture  the  latter 
seemed  to  be  the  most  prolial'le  di.ignosis. 

Comment.  Cases  *1  and  ^2  ilhistrat('  that  at  the  time  of  laparotomy  it  is 
often  impossible  to  flifiVixMit iaic  grossly  a  malignant  tumor  of  the  boAvel  from 
endometriosis.  In  Case  ;^  1  a  l)iopsy  revealed  normal  reetal  mucosa.  Becau.se  of 
this  rej^ort,  and  in  vivw  of  the  sijiinoidoscopic  and  barium  enema  lindings,  further 
deeper  l)iopsies  might  have  been  indicated.  Fov  this  reason  also  it  may  be  bene- 
ficial to  perform  a  colostomy  in  order  to  \  isualize  the  mucosa,  and  take  a  biopsy 
under  direct  vision  for  frozen  section.  When  the  proper  diagnosis  is  made  an 
extensive  resection  can  l)e  replaced  by  local  excision,  a  temporary  colostomy, 
or  castration.  Case  ^  2  points  up  the  complication  following  radiation  castration. 

Case  S 

\  lifl\  -fi\'e  Near  iild  postmenopausal  colitis  ])atient  was  admitted  to  The  Moiuit  Sinai 
Hospit.al  with  .a  liislor\  of  increasing  constipation  and  lower  abdominal  cramps.  X-rays 
taken  piior  to  ailmission  showed  an  anmdar  l(>sion  involving  the  midsigmoitl  with 
apparently  ndniial  mucosa.  On  the  basis  of  the  radiologic  findings,  a  tentative  diagnosis  of 
endoniet  riosis  w  as  made. 

Past  history  was  significant  in  that  the  |)atient  underwent  a  partial  h\sterectomy,  a 
left  sal])ingo-(iophorectomy,  and  a  light  sali)ingectomy  for  a  fibroid  uterus  four  years  prior 
to  admission.  Physical  examination  was  consistent  with  a  large  bowel  obstruction  but 
rectovaginal  e\aniiii;it ion  was  unrevealing. 

.\t  laparotoiii\  ,  an  annular  lesion  of  the  sigmoid,  about  an  inch  in  diameter,  was  noted. 
The  surgeon  observed  th.-it  the  lesion  did  not  have  the  (diaiact erist ic  firmness  of  bowel 
carcinoma.  Xo  evidence  of  1\ iiiph,-i1  ic  involvenuuit  or  met.astasis  was  .apparent.  The  right 
ov.ary  appe.-iiiMl  atiopliic.  The  pel\-is  w  .as  de\-oid  of  ol)vious  endometrial  implants.  A  seg- 
mental resection  of  sigmoid  was  iierfornied  on  the  pi-esnmptive  diagnosis  of  endometriosis. 

The  specimen  of  colon  contaiiieil  a  rat  lier  lii  ni  bulging  tiunor  mass,  2.5  cm  in  length,  which 
on  inicrosco|)ic  studies  revealed  endoniei  rial  glanils  with  absence  of  stroma.  The  mucosal 
lining  of  the  colonic  tumor  was  slightly  atrophic. 

('(iituntiil.  It  is  interest inii;  llitit  lliis  postmeiioptuisal  ])atient,  with  one  re- 
maining o\  arv  appearing  grossly  a(roi)liic,  developed  significant  endometriosis. 
This  is  extremely  rare.  Despite  tliis  fact,  llu'  correct  ditignosis  was  entertained 
preoperatively  as  a  result  of  the  cliaiaclcrist ic  roentgenographie  picture.  The 
surgeon  added  to  the  preoperative  impression  by  noting  that  the  lesion,  in  his 
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experience,  felt  softer  than  a  carcinonui  of  the  colon.  This  latter  observation  is 
in  agreement  with  studies  showing  that  phujues  of  endometriosis  become  softer, 
edematous,  and  friable  following  ovarian  suppression  (25).  Also,  an  extensive 
exploration  was  performed  to  help  rule  out  the  possibility  that  the  lesion  repre- 
sented a  metastatic  implant.  Carcinomatous  and  endometrial  implants  involve 
mainly  the  serosa  and  muscularis  with  sparing  of  the  mucosa,  thus  adding 
further  difficulties  to  the  preoperati\'(>  diagnosis. 

Case  4 

A  32  year  old  nulliparou.s  female,  tour  \  (  ;iis  iiuir  i  ipd,  was  admitted  to  The  Mount  Sinai 
Hospital  with  a  history  of  rectal  hieediiis.  diifusc  alxlominal  pain,  and  recent  weight  loss. 
Menstrual  history  was  unremarkable.  Work-up  included  a  negative  sigmoidsco])e.  Barium 
enema  revealed  a  poly|)oid  defect  in  the  descending  colon.  The  hemoglobin  on  admission 
was  12.5  Gm  per  cent. 

At  laparotom}',  what  appeared  to  be  a  polyp  was  felt  in  the  sigmoid.  This  was  described 
as  a  hard  nodule  felt  through  the  wall  of  the  descending  colon.  An  obstructive  resection 
was  performed.  The  specimen  contained  endoniel  riosis  of  the  colon.  There  was  a  nodular 
reddened  area  on  the  serosa  and  scarring  of  (lie  iiiuscuiaris.  The  mucosa  was  pale  and  ede- 
inatous.  No  polyps  were  found  noi-  weie  diverticula  noted. 

Comment.  This  case  shows  that  endometriosis  may  not  only  be  confused  with 
carcinoma  but  also  with  polypoid  lesions  of  the  colon,  as  noted  in  other  reports 
(7,  16). 

Case  5 

A  forty-one  \(>ar  old  i)ara.  two  gravida  two  housewife  was  admitted  to  The  Mount  Sinai 
Hospital  with  a  recent  liistor\  of  (l\snieiiorrliea  and  hrigiit  i-ectal  bleeding  seveial  <lays 
preceding  each  menslrual  period.  Increasing  const  ipat  ion  also  had  been  ,-i  pidbleiu.  On 
vaginal  examinat  ion,  I  lie  ulei  us  \\  ;is  .-inleflexed  .■ind  of  normal  size  and  sli.-ipe,  but  ilei-reased 
mobility  was  not  ed.  There  was  a  iiodulai'it  \-  of  t  he  rect  o vaginal  sept  uin ,  .\  r:i  \  e\;i  iin  nat  ion 
revealed  the  presence  of  a  large  tumor  of  t  he  rect  osigmoid  i-esult  ing  in  ,i  pari  i, a  I  obsl  rnct  ion. 
.\t  sigmoidoscopy,  t  he  mucosa  lining  I  lie  1  iimoi-  w.as  intact  and  .•ippeared  normal. 

The  diagnosis  of  e  IK  Ion  let  riosis  of  t  he  rect  osigmoid  and  pel  vis  w  as  confirmed  at  operation. 
The  patient  underwent  a  ])a  nli>st  er(>ct  om\-  and  seginenlal  resection  of  the  bowel.  Micro- 
scopic examination  revealed  endoniel  l  ial  tissu(>  located  in  I  lie  1  niiiicosa  :iiid  iiiuscul.aris. 
The  latter  was  also  somew  hat  li ypert  rophied.  The  mucosa  overl\  iiig  t  lii'  luiiior  was  not 
ulcerated  but  ajjpeared  granular. 

Comment.  This  patient  demonstrates  the  unusual  situation  in  which  there  was 
cyclic  symptomatology  thereby  helping  to  make  the  correct  diagnosis  pre- 
operatively. 

Case  6 

A  37  \('ai-  old  single  business  woman  was  admitted  to  The  Mount  Sin.ai  Hospital  com- 
[)laining  of  c\clic  icclal  Meediufi  over  a  six  month  period.  Prior  to  this  period  the  p;iticnt 
had  complained  oiil\  of  infreqiienl  episoiles  of  diarrhea.  Regular  menstrual  peii<ids  were 
acconijianied  b\-  mild  episodes  of  d>  snienorrliea. 

About  six  months  pi'ior  to  admission  the  jiatient  noteil  the  onset  of  diarrhea  and  rectal 
bleeding  lasting  for  two  to  three  days  aliout  the  time  of  her  menses.  Following  this  initial 
episode  an  ui)|)er  gastrointestinal  series  and  barium  enema  were  unrevealing. 

Several  weeks  prior  to  admission  the  rectal  bleeding  although  scant  was  noted  almost 
every  day,  with  an  increase  in  I'ectal  bleeding  associated  with  the  menses.  She  was  subse- 
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(lM('iitl\'  admitted  with  a  i-ppcat  harium  piicnia  showiiifr  a  poix  |)iiid  dcfoct  in  the  lower  sig- 
moid. l'h\  sical  examiiiat  ion  w  as  um-emai-kaMe  cM-cpt  for  a  sliffht  1\-  (■nlarf;('d  fibroid  uterus. 

At  iapar(>t(iiii\-  a  'A  cm  tumorous  mass,  the  center  of  \vhi(di  showccl  serosal  puckering  and 
hypeicmia,  was  notecl  in  lower  sigmoid.  Se\'eral  other  small  whitish  areas  w(>re  pr(>.sent  in 
the  pelvis.  A  frozen  section  of  one  sucdi  area  revealed  filirosis.  In  view  of  tlio  |)ossil)ility 
that  the  lesion  lepresented  a  carcinoma  an  anterior  resection  with  a  supplementary  tube 
cecostomy  was  performed. 

Gross  examination  of  the  specimen  i-evealed  an  intact  nnicosa.  X  cherr\-  sized  elevation 
3  cm  in  diameter  projected  into  the  lumen  of  the  bowel,  '{"here  was  focal  thickening  of  the 
colonic  wall  adjacent  to  the  mass.  One  small  focus  in  and  around  t  he  zone  of  serosal  |)U(dcer- 
ing  sliowed  nudtiple  ])unctate  hemorraghic  areas. 

Mici'oscopically  the  diagnosis  of  endomet  liosis  of  the  sigmoid  was  confirmed.  Xo  evi- 
dence of  malignancy  was  present. 

Cose  7 

.V  lifty  \e:u<ild  pscjrialic  menopausal  mot  her  was  admit  ted  t  o  The  Mount  Sinai  Hospital 
with  an  acute  ousel  iif  lectal  bleecling,  fre(|uent  rabbit  like  stools  and  suiirapubic  cramps. 
There  was  no  history  of  diarrhea,  tenesmus,  chills  and  fevei',  or  recent  weight  loss,  Ivxami- 
nation  revealed  ;i  mass  (iccu|)\  ing  the  cul-de-sac  and  attacdied  lo  i  lie  lectnni.  The  uterus 
was  freely  movable  ,and  of  normal  size.  At  sigmoidoscopy  fresh  blood  and  .-i  purulent  dis- 
charge appeared  to  be  coming  from  .above  a  narrowed  area  of  bowel.  Stools  were  negative 
for  ova  and  ])arasites.  i^arium  enema  failed  to  show  an>-  evidence  of  an  organic  lesion,  al- 
though moderate  spasm  of  the  sigmoid  was  noted.  .\n  exploratory-  lai)arotomy  was  per- 
formed. .\n  area  on  the  .anterior  w.all  was  inilurated  with  scarring  of  the  s(>rosal  surface.  A 
similar  lesion  was  seen  on  the  sigmoid.  .\  g\  necologist  thought  the  lesions  on  gross  ap- 

(;radu,al  i  ut  eiiui  1 1  enl  signs  of  colonic  obstiuction  appeared.  Although  sigmoid  biopsy 
reveale<l  acute  ,ind  chronic  ulcer.atiou.  localizeil  radiot  hera])y  was  given  in  view  of  the 
diagnosis  of  endometriosis.  Xo  iiupi-o\enieul  w.as  noted,  ,V  second  la])arotomy  was  under- 
taken and  .1  temporai\-  colostomy  w,is  perloiTiiecl  for  ulceiative  colitis. 

On  the  eleventh  post  opeiat  i  ve  da\  the  p.alient  died  ,as  ,a  result  of  a  generalized  peri- 
tonitis from  a  iierfor.al  i(ui  of  the  bowel  distal  to  the  colostomy  site,  .\utopsy  revealed  endo- 
metriosis of  the  rectosigmoid  associated  with  ulcerative  cailitis. 

Comment.  This  patient  exemplifies  the  many  diagnostic  pitfalls  in  differen- 
tiating inflammatory  and  infectious  diseases  from  endometriosis. 

SUMMARY 

A.  Endometrioma  of  the  bowel  may  mimic  inflammatory  or  neoplastic  dis- 
eases of  the  large  bowel.  Ways  of  diffVicnl  iating  these  diseases  are  discussed. 

B.  Six  cases  of  colonic  lesions  secondtiry  lo  endometriosis  causing  large  bowel 
obstruct i(tii  arc  i-ccoidcd. 

('.  it  is  -ufiiicstcd  that  endometrial  lesions,  as  a  factor  in  large  bowel  obstruc- 
tion in  ANoincii  lifty  yctirs  of  age  and  under,  appear  more  freciuently  than  usually 
considered  clinically. 
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JAUNDICE  AND  PAROTITIS  WITH  UNUSUAL  TISSUE  REACTION 

Edited  hij 
FENTOX  SC'HAFFXK1{,  M.D. 

A  44  year  old  white  married  accduntaiit  was  admitted  to  The  Mount  Sinai 
Hospital  eomplainin<>;  of  chills,  fever  and  cou'rli  of  ten  days  duration.  He  also 
noted  undue  tiredness,  anorexia,  <i;eneralized  ])ruritus  and  urine  somewhat  darker 
than  normal.  He  had  been  nau.seated  a  few  times  hut  had  not  xoniited.  He  had 
no  pain.  On  the  day  before  admission  his  selerae  a\ci('  seen  to  l)e  icteric.  His 
cough  was  not  severe  and  the  height  of  his  temi)eral uic  was  not  recorded.  A 
month  prior  to  the  onset  of  his  present  illness,  the  patient  had  l)ilateral  shoulder 
pain  for  which  he  was  given  15  tablets  of  plnMiylbutazone.  At  the  beginning  of 
the  illne.'-s  he  was  given  Mysteclin®  for  a  few  days  and  this  seemed  to  cause  sore- 
ness (if  his  palate.  He  had  no  significant  illness  in  the  past.  He  had  an  appen- 
dectomy and  light  inguinal  herniorrhai)liy  in  childhood. 

On  examination  he  was  an  obese,  perspiring  man  with  a  temperature  of  100°, 
pulse  of  !()()  niin.  and  blood  pressure  of  110  (i.").  The  sclei-ae  were  ictei'ic,  the 
palate  and  u\  ula  were  reddened  with  some  ai'cas  thought  to  l)e  moniliasis.  Sub- 
mandibulai',  (•er\  ical,  axillary  and  inguinal  lymph  nodes  were  felt.  The  neck, 
heart  and  lungs  were  normal.  The  li\-er  edge  was  felt  one  fingerbreadth  below  the 
right  costal  maigiii  and  was  not  veiy  tender.  The  spleen  was  felt  about  three 
fingerbreadi  li>  below  the  costal  margin  and  was  firm  and  tender.  No  other  organs 
were  palpated.  4'he  genitalia  were  normal.  IJectal  examination  was  normal  and 
the  stools  were  pale  but  not  acholic.  The  lowei'  extremities  had  a  finely  papular 
erythematous  i-ash. 

During  the  fiist  week  in  the  hospital,  the  urine  specific  gravity  varied  between 
1.020  and  i.O;!?,  urinary  albumin  between  0  and  2-f,  vu'inarv  bile  between  0  and 
a  trace,  and  urinary  urobilinogen  between  1:40  and  1:S()  Avith  one  value  of 
1:()40.  ( )ccasi()iial  icd  cells,  white  cells  and  granular  casts  were  seen  in  most 
specimens.  1  lemogl. .bin  was  i:).'2  Gm%  and  white  count  KKtiOO/mm^  with  27% 
segmeiiled  tdFiiis,  14',  band  forms,  22'"(  lym])liocvtes,  and  ' ,  atypical  lympho- 
cyte>.  Ill  >i\  days  tlies(>  changed  to  hemoglobin  12.2  (\m'  ',  ,  white  count  10,000/ 
mm'  with  IS',  >egmeiited  lorms,  27',  band  forms,  .">:;',  lymphocytes  and  2% 
monocytes  with  slight  toxic  gra/iulal  ions  noted,  lief  iculocyte  count  was  2.8% 
and  increased  to  il..") ' ,  ,  Sediment  at  ion  I'ate  was  7(1  nun  hr.  Platelets  were  normal. 
Coombs  test  and  lupus  i)repaiat  ions  were  negati\-e.  The  bone  marrow  showed 
plasmacytosis  without  lymphocytosis  or  abiioi  iual  cells.  .Vspirat ion  of  an  axillary 
lymph  node  re\-ealed  reticulum  cell  hyperplasia  but  no  abnormal  cells,  bun  was 
18  mg' ,  ,  blood  sugar  ,SI  mg' ,  ,  bilirubin  1.0  mg' <  with  1.0  mg%  conjugated 
(this  drojjped  to  O  S  mg' *  w  illi  ing%  '  conjugated  after  five  days),  thymol 
turbidity  :!.()  units,  cei)haliii  flocciilation  2+,  albumin  3.5  Gm% ,  globuhn 
3.2  Gm%  ,  alkaline  i)hosphatase  IS.O  King-Armstrong  units  (this  rose  to  21.7 

From  1  lie  I  )pi);ii't  input  of  Falhoiogy,  Tlic  Mount  Sinai  Ho.sjiitai,  Now  \'oik,  \.  \ . 
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KAU  after  five  days),  glutamic  oxalacctic  ti'aiisaniiiiase  (il  units,  {•airiuin  1).2 
mg%  ,  phosphorus  4.(1  nv^^o  and  amylase  '20  units,  all  of  the  last  four  tests  being 
run  on  the  fifth  hospital  day.  fject  r()phor(>sis  showed  a  diffuse  inciease  in  i^anuna 
globulin.  Heter(>i)hile  ai>;fi;lnt  inat  ion  was  1:14.  Chest  x-ray  show  ed  some  jiooi'ly 
defined  mottlinji  at  the  ri,<i;hl  base  medially  but  was  ()thei'wis(>  noi-mal.  An  intra- 
venous (!holani!;ioii;i-am  was  atleinpled  but  no  \isuali/at  ion  ^\•as  obtained  al- 
though no  stones  weic  seen  in  the  i-ight  upper  (juadrant.  An  c'leetroeardiogram 
was  normal. 

The  patient  was  ti'cated  symi)tomat  ically .  By  the  thii'd  hospital  day  stn'cre 
parotitis  was  ])resent.  On  the  next  da\'  lie  experienced  some  itchini;'  alter  intra- 
venous C'holo^ralin  ' .  On  t  he  lift  h  hospil  a  I  ila,\' I  he  li\-ei'  and  spleen  wci'e  thought 
to  be  somewhat  smaller,  d'wo  days  lat(>r  his  tempei'al  ui'e  I'ose  to  lOl'.S  after  being 
about  100°  during  pi-eceding  week.  Hlood  culture  was  negati\'e.  .V  hematologic 
consultant  suggested  that  th(>  patient  had  a  chi-onic  inflammatory  disease  with 
a  hemolytic  state,  lymphocytosis  and  hyperglobulinemia  such  as  wnuld  be  caused 
by  brucellosis  or  sarcoidosis  rather  than  lymjihoma.  On  the  eighth  hospital  day 
the  parotid  swelling  diminished  somcnvhat,  the  lymphadenopat hy  was  the  same, 
the  li\-er  was  slightly  smaller  and  l(>ss  tender,  and  the  spleen  was  the  same.  A 
slight  amount  of  ascites  was  detect(Ml.  44ie  tempei'atnre  spike  of  the  pi'e\-i()US 
day  had  receded  to  101',  and  by  the  tenth  hospital  day  tempeiature  was  normal. 
On  the  eleventh  hosi)ital  day,  beginning  eai'ly  in  th(>  morning,  the  patient  began 
to  complain  of  scwere  ])olyuria  and  polydipsia.  He  became  agitnttd,  weak,  short 
of  breath  and  stated  he  had  \m'\\\  antl  difiiculty  in  swallowing.  He  was  found  to 
be  afebril(>  but  exti-emely  tachyi)neic.  Hlood  i)ressui-e  was  120  7S  and  i)ulse  was 
110  niin.  .\ir  exchange  was  good  and  all  the  oi-gaiis  |)i'e\  iously  noted  to  be  en- 
larged, i.e.  li\-er,  s|)leen,  ])aroti(ls  and  lym])h  nodes  had  decreased  in  size.  Xo 
meningeal  signs  were  present  but  some  i-(>trac1ion  of  the  head  was  seen  with 
weakness  of  the  flexor  nuiscles  of  the  neck.  Hilatei'al  facial  weakness  was  even 
more  conspicuous.  Speech  was  slurred  and  dy.sait hric.  Pui)ils  and  fundi  were 
normal.  All  the  deep  tendon  reflexes  were  absent  although  no  l^abinski  sign  was 
present. 

At  this  time  the  urine  contained  1+  albumin,  4-|-  sugai',  4+  acetone,  a  trace 
of  bile,  1:40  urobilinogen  and  a  few  red  and  white  cells.  Hemoglobin  was  12.2 
Cm'.,  \\hite  count  was  :!."),:;()0  with20'<  segmented  cells,  .")!)' ,  band  loim-.  1  2 ''o 
lymi)lioc\-tes,  1',  monocytes,  atypical  cells,  \  ',  promyelocytes,  2',  mye- 
locytes and  1  metamyelocytes,  nrx  was  (il  mg'r  and  blood  sngai'  (ir)4  mg','(?. 
Heteroi)lnle  antibodies  wei'e  still  1:14.  Coxsackie  and  mumjis  complement 
fixation  were  both  greatei'  than  1  :()!  and  .\vr  \ii-us  was  negati\'e.  Seinm  sodium 
was  121)  ndM|  I,  potassium  (H)  mlMi  I,  chlorides  mlvi  I  and  CO,  IN..")  mlMi/l. 
Spinal  fluid  pressure  and  dynanncs  were  normal.  Cell  count  was  Ki  cicnated  red 
cells  and  12  white  cells  nnn-'  with  10  lymphocytes  and  2  leukocytes.  Hedside 
chest  film  was  normal. 

He  was  now  given  oxygen  (and  later  placed  in  a  respii'ator),  insulin,  ffuids, 
antibiotics,  intra \'enons  hydrocortisone,  and  Levophed  °  fwhen  his  blood  i)ressure 
dropped  to  zero  later  the  .same  day).  Idie  patient  became  si  uporous  and  remained 
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SO  although  his  iiiiiic  hccanu'  tree  of  sugai'  and  acetone.  Tlis  temperature  rose 
to  104°  and  he  exi)ii-ed  tlie  next  day  after  an  ilhiess  of  three  weeks  and  twelve 
days  in  the  hospital. 

Dr.  Siiliiwiiii  Silrcr*:  This  is  the  story  of  a  44  year  old  obese  man  who,  about  a 
month  before  he  came  tons,  took  lo  butazolidin"  tablets  for  some  nondescript 
pain  in  his  shoulders  and  then  .shortly  thereafter  developed  malaise,  a  little 
fever,  fieneialized  body  aches,  nausea,  som(>  dark  urine,  and  he  became  icteric. 

This  is  a  faiily  <j;ood  story  for  hepatitis.  A  man  with  a  nonspecihc  prodrome 
who  jicts  icteric  almost  always  has  hepatitis,  pr()l)al)ly  viral.  He  took  a  drug  of 
known  l)Ul  not  veiy  great  hepatotoxicity,  namely,  butazolidin,  but  there  had 
been  an  intei-\al  of  se\-eral  weeks  between  the  administration  of  the  butazolidin 
and  the  appearance  of  the  hepatic  symptoms  so  that  a  causal  i-elation  is  unlikely. 

He  was  studied  1)V  the  clinical  group  and  at  fiist  sight  there  was  no  reason 
to  suspect  that  a  hepatitis  was  not  the  most  icasonable  a.ssumption.  Apparently 
he  was  not  pai1  iculaiiy  sick.  He  had  mild  fever  and  evidences  of  hepatic  cell 
injui-y  as  manifested  by  slight  changes  in  the  cephalin  flocculation,  an  increase 
in  the  scrum  globulin  fraction,  mild  ictcM'Us  with  nrobilinuria,  all  of  which  was 
not  at  all  inconsistent  with  a  man  in  the  early  stages  of  hepatitis.  He  had  a  large 
liver  and  spleen  and  some  enlarged  lymph  nodes.  He  had  a  mild  erythematous 
lesion  and  he  also  had  reddened  areas  in  his  mouth  which,  by  a  stretch  of  the 
imagination,  could  be  put  in  the  heipangina  group.  He  had  painful  vesicles  with 
some  type  of  white  membrane  over  tlu>se  \-esicles  and  as  far  as  I  can  gather  from 
the  pi'otocol,  nobody  seemed  to  be  too  disturbed  about  the  nature  of  his  illness 
oi'  its  sc\  ('i  ii\'.  ( )n  about  the  third  day  he  d(>veloped  parotitis.  I  assume  that  he 
had  enlarged  parotids  that  probably  were  tender.  It  is  difhcult  from  the  protocol 
to  decid(>  whether  this  was  a  suppurative  or  a  nonsuppurative  parotitis  but  the 
chances  are  it  was  nonsuppmat ive  from  the  description. 

There  are  other  slightly  umisual  things  in  thi^s  stoiy.  He  had  a  rather  marked 
leukocytosis,  particularly  for  a  viral  disease,  with  a  shift  to  the  left.  He  also 
had  up  to  •>  per  cent  reticulocytes  a  I'ather  luuisual  tinding  in  an  infection  of 
this  type,  which  suggests  that  some  type  of  hemolytic  process  was  occurring. 
It  was  not  a  se\-ere  hemolytic  |)rocess  because  he  still  had  15  inn  of  hemoglobin. 
This  sul)se(|uen1ly  went  down  to  i'i  (im  .so  whate\-ei-  hemolytic  process  was 
going  on  was  not  hyperacute. 

Part  of  the  uiobilinui  ia  may  be  explained  by  the  hemolysis  but  he  apparentlj^ 
had  enough  li\-cr  disease  to  explain  it,  particularly  in  the  presence  of  bile  in  the 
urin(>,  l)ecaus(>  in  p\n(>  hemolytic  ict(>ins  littl(>  or  no  bile  appears  in  the  urine. 

Since  he  did  not  seem  sick  enough,  at  least  to  me,  to  get  the  suppurative 
parotitis  that  dev(>l()ps  in  prolonged  debilitating  illness,  we  must  consider  the 
po.ssibility  that  this  pai-otitis  is  specihc.  In  other  woi'ds,  this  may  be  a  viral 
parotitis  related  to  nunnps.  This  was  now  the  third  day  of  his  illness  and  as  far 
as  I  can  reconstruct  the  protocol,  not  too  nuich  is  going  on  to  cause  any  great 
concern. 


*  AttpiidiiiK  I'hysician,  The  Mount  Sinai  Hospital 
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They  did  an  intravenous  (•h()l;iii}j;i()ji;rani  and  it  was  rcpoi'tcd  as  a  failure  to 
visualize.  This  may  have  to  !«>  niodificd  a  little  hit  because  Dr.  Khiluani  tells 
me  that  by  reviewing  the  i)lates  lu>  can  see  the  j^allhladder  and  the  connnon  duct. 
This  had  disturbed  me  a  little  hit  because  it  was  difficult  for  nie  to  visualize 
why  a  patient  with  relatixcly  mild  hepatocellular  damage  should  completely 
fail  to  visualize  with  an  intia venous  cholangiogram.  A  fairly  complete  obstruc- 
tion or  severe  hepatitis  is  necessary  to  cause  non\-isualizaf ion. 

He  went  along  still  not  teriihly  sick  as  far  as  J  can  gather  from  the  protocol 
although  leukocytosis  with  the  marked  shift  to  the  left  persisted.  Then,  on  the 
eleventh  day  in  the  hospital  or  one  day  befoi'e  his  death,  a  very  bizarre,  sudden, 
dramatic  clinical  episode  occurred. 

This  man  suddenly  became  hyperacutely  ill.  He  showed  symptoms  of  central 
nervous  system  disease  of  n  bulbar  type,  as  manifested  by  dysarthria,  difficulty 
in  swallowing,  I'espirat oiv  enibairassnieiit  to  the  point  where  the  aid  of  a  res- 
pirator was  finally  inxoked,  i)ilatei-al  facial  weakness,  a  rather  acute  enceph- 
alopathy, mostly  limited  to  the  base  of  the  brain,  with  some  agitation  which 
would  indicate  some  cortical  injuiy  at  th(>  same  time. 

.Vs  disturl)iiig  as  this  is,  we  suddenly  aic  also  faced  by  a  man  with  a  hyper- 
acute diabetic  syndrome.  He  came  into  the  hospital  with  relatively  mild  li\er 
disease  and  a  blood  sugar  of  81  mg  per  cent  and  on  the  eleNcnth  day  he  had  a 
blood  sugai-  of  ().)4  mg  per  cent  with  4+  ketosis,  electrolyte  depletion,  hypo- 
chloremia,  and  hypei'kalemia.  He  I'apidly  deteriorated  and  died  in  24  hours 
although  the  diabetic  syndrome  seems  to  liaxc  been  corrected  by  insulin  because 
at  his  death  or  shortly  before  his  death  he  was  acetone-free. 

Somewhere  toward  the  end  of  his  disease  theic  is  a  note  that  he  had  a  positive 
complement  fi.xation  test  l)oth  foi-  ("oxsackie  and  for  mumps  in  conc(>ntrations  of 
greatei'  than  1  :()4.  V\'\\y  he  should  have  positive  complement  fixation  to  two 
uni'elated  \  iiuses  is  a  little  dilhcult  for  me  to  understand,  for  a  C'ox.sackie  in- 
fection the  prodrome  would  fit:  the  exanthem,  the  heipangina,  the  fe\-er,  e\en 
the  blood  picture  with  bone  marrow  plasmacytosis  and  the  atypical  lymphocytes. 

He  died  in  a  state  of  shock  in  addition  to  the  encephalopathy,  and  ('oxsackie 
can  cause  a  myocarditis.  This  is  limited  usually  to  infants  and  children  but  I 
assume  it  c(mld  affect  the  myocaidium  of  an  adult  and  certainly  an  enceph- 
alopathy can  occur  with  the  ('oxsackie  virus.  We  ha\-e  to  woiry  al.--o  about 
mumps  to  which  he  shows  a  jjositixc  complement  fixation,  and  he  has  a  |)arotitis 
as  well  as  the  c(iiii|)lenient  fixation.  The  encephalojjat  liy  and  i)erhaps  the  myo- 
carditis in  niumi)s,  if  anything,  aic  more  fi'e([uen1  than  in  Cox.sackie  infection. 

The  elecl  rniylc  lu  bancc  which  was  tei'minal  in  this  case  could  concei\  ably 
be  an  acute  adrenal  injury  by  the  virus.  Itejiorts  exist  in  the  literatuic  impli- 
cating both  the  virus  of  nunnps  and  Cox.sackie.  The  fact  that  he  had  a  normal 
spinal  fluid  should  not  disturl)  us  too  nuich.  The.se  encephal()i)at hies  need  not 
affect  the  spinal  fluid.  So,  we  nuist  accept  the  twelve  cells  as  normal.  Theic  is 
no  note  as  to  whether  the  protein  was  normal.  An  encephalitis  without  menin- 
gitis could  explain  these  findings. 

Now  we  must  try  to  explain  the  hyperacute  diabetic  syndrome.  There  is  a 
centrally  conditioned  diabetes  dating  back  to  Claude  Bernard,  and  it  is  possible 
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that  this  peculiar  dialietos  may  hnvv  lioeii  a  manifestation  of  central  nervous 
system  injury.  Of  coui'se  it  could  liaxc  been  acute  pancreatic  atrophy  or  neci'osis 
althoufih  tliis  seems  a  little  unlikely.  It  seems  to  me  that  a  patient  who  <2;ets  a 
mumps  oi'  a  nonspeclic  panci-(>at  it  is  to  an  extent  suiiicient  to  hrinji  about  such 
an  acute  diabetic  >yndioine  would  lia\-e  abdominal  symptoms  that  would  domi- 
nate tile  entire  clinical  piciinc.  He  would  lun'c  i)ain,  shock,  a  classical  jjicture 
of  hemori-haiiic  |)aii(acal  il  i>,  and  t  here  was  not  hina;  in  t  he  stoi'y  to  indicate  that. 

I 'roiir('ssi\c  hcpal  ic  damage  may  be  considered  as  a  cause  of  the  acute  diabetes. 
Thei-e  are  isolated  i-ecords  of  liy ])er.<il>-cemia  with  massi\-e  hepatic  necrosis. 

I  considei-ed  sarcoid  becanse  this  man  had  some  livei-  disease,  some  renal 
changes  and  some  nerxons  sx'stem  manifestations.  Sai'coid  always  nnist  be 
thought  of  in  the  pi'esenc(>  of  facial  dii)legia,  but  I  think  there  is  enough  in  the 
eenti'al  nei'\-ous  system  to  explain  the  facial  diplegia  on  the  basis  of  the  lesion 
in  the  brain  itself. 

The  peculiar  hematological  ))icture  was  initially  a  hemolytic  reaction  Avith 
leukocytosis,  and  toward  the  end  a  I'eal  leukemoid  reaction  with  ;!.'>, ()()()  white 
cells,  a  striking  shift  to  the  left,  and  immature  white  cells  api)earing  in  the 
periphei'al  blood.  Lenkeinoid  reactions  occur  in  many  infectious  states  par- 
ti(ailarl>-  in  tuberculosis  and  in  certain  cases  of  massi\-e  li\-er  ati'ojjhy  but  it  is 
([uite  unusual.  1  am  at  a  loss  to  explain  this  leukemoid  I'eaction.  To  my  knowl- 
edge it  is  not  a  common  finding  in  the  viral  diseases. 

We  must  go  back  to  the  acute  diabetic  syndrome  which  could  have  originated 
in  the  pancreas  on  the  basis  of  atrophv  secondary  to  mumps  or  associated  with 
hcpatnrs. 

We  have  a  most  bizarre  clinical  pictuic  and  it  is  extremely  difhcnlt,  at  least 
for  me,  to  pull  together  tlie  e\-idences  of  what  clinically  I  must  say  is  a  i-elati\-ely 
mild  hepatitis  and  this  fulminating,  ex])losi\-e  terminal  ev(>nt  with  an  acaite  or 
hyperacute  diabetic  syndrome  .and  encei)halo])at  hie  manifestations.  Some 
of  the  virus  diseases  can  behaxc  bi/.ai'rely.  1  had  occasion  to  stai't  looking  at 
some  of  these  t  lungs  and  I  w;is  amazed  al  t  he  inult  iplicity  of  organ  in\-olvements 
in  Coxsackie  and  in  nnnnps  infection,  .\lmost  no  organ  system  in  the  body  is 
necessarily  spared  from  these  gvnei'alized  \  ii'al  infections. 

Dr.  Schneierson  said  th;it  he  has  changed  the  antigcMi  and  he  used  to  have  high 
\-alnes  but  not  aii\-  moic,  so  1  :(it  against  nunnps  means  that  the  patient  has  had 
mumps  or  has  been  exposed  to  the  nnnnps  \irus  relali\'ely  recentl\\ 

He  was  less  willing  to  commit  himself  al)out  the  significance  of  the  1:64 
Coxsackie  titer. 

As  I  see  it,  the  p.athologist  ])erhaps  is  also  going  to  liave  difficult  i(>s  because 
I  do  not  think  he  is  going  to  find  massix'c  li\-er  ati-ojihy,  and  the  type  of  en- 
cephalopathy that  1  visualize,  if  it  is  present  in  tliis  case,  could  also  be  associated 
with  relatively  minimal  gi(i»  changes  in  the  brain  and  would  re(|uire  certainly 
a  histological  study  of  the  brain. 

I  think  that  the  ])e(ailiar  hematological  response,  the  hcMUolytic  component 
with  a  reticulocytosi^  and  the  final  leukemoid  reaction  ar(>  just  nonspecific  and 
could  occur  with  almost  any  inf  ect  ions  disease. 
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Dr.  Hans  Popper j:  Dr.  Leviti  was  the  attending  ph,vsirian  and  worried  very 
much  al)()ut  this  patient. 

Dr.  Mari'iiL  LcviitX:  Our  thinking  actually  was  very  similar  to  that  of  Dr. 
Silver  and  we  kept  telling  the  family  that  this  was  a  virus  infection.  There 
was  a  very  firm  spleen  but  not  that  of  hepatitis.  As  a  matter  of  fact,  when  I 
first  saw  him  I  thought  he  had  ini'eclious  monoiuicleosis,  hut  his  sphn-n  was  so 
firm  and  he  had  a  few  lymph  nodes,  that  I  also  thought  about  an  underlying 
blood  dyscrasia,  but  I  never  could  pro\-e  it . 

He  was  scheduled  for  biopsy  of  a  large  lymph  node  in  the  axilla.  Throughout 
the  disease,  I  was  worried  about  some  underlying  lymphomatous  disease  which 
we  were  trying  to  implicate  in  making  him  x  ulncrable  to  tliis  \  irus. 

Dr.  Silver:  As  you  know,  lymphoma  was  one  of  the  things  that  I  considered 
and  the  hematologists  found  no  e\  idence  for  it.  Certainly  f  think  we  can  exclude 
a  true  leukemia.  Bone  marrow  studies  were  nega1i\'e.  Hodgkin's  disease  or 
lymphosarcoma  are  unlikely  and  one  is  still  left  with  the  diabetes  to  explain. 

Dr.  Levitt:  We  thought  that  the  diabetes  was  cau.sed  by  cerel)ral  involvement 
affecting  the  Ijrain  stem  because  his  x  asomotor  and  respiratory  centers  collapsed 
the  day  before  he  de\-eloped  se\-ei'e  dialietes. 

Question:  This  genei'alizetl  acute  infectious  process  together  with  a  picture 
that  suggests  infectious  mononucleosis  at  times  has  l)(>en  described  in  acute 
toxoplasmosis. 

Dr.  Silver:  How  an  adult  in  Xew  York  would  pick  up  an  acute  toxoplasmosis 
is  unknown  to  me.  Unless  one  had  a  puncture  of  the  spleen,  I  do  not  know  how 
to  establish  it.  With  a  patient  who  dies  within  a  week  of  an  infection,  I  certainly 
cannot  deny  its  existence  but  I  think  it  is  (juite  remote. 

Question:  How  about  nnliary  tuberculosis? 

Dr.  Silver:  Whenever  you  get  a  leukemoid  reaction  you  always  think  of  a 
miliary  tuberculosis.  I  have  no  way  of  making  this  diagnosis. 

Question:  Some  people  feel  that  a  lot  of  cases  that  mimic  infectious  mono- 
nucleosis are  due  to  Listeria  infection.  I  wonder  if  you  can  tell  us  anything  about 
that. 

Dr.  Silver:  This  again  is  a  dis.seminated  infection.  Unless  you  ha\-e  either 
bacteriologic  or  serologic  evidence,  you  have  to  say  "maybe".  We  have  neither, 
unfortunately. 

Question:  Can  you  connect  the  central  nervous  sy.stein  with  the  spleen  and 
the  lymph  nodes  with  the  diagnosis  of  reticuloendotlieliosis,  a  disease  moi-e  known 
to  pediatricians  than  to  physicians  treating  the  adults?  These  patients,  liowe\-er, 
have  diabetes  insipidus  and  not  diabetes  mellitus. 

Dr.  Silver:  I  would  say  reticulosis  like  betterer-Siwe  disease  is  certainly  pos- 
sible. This  is  sort  of  a  disseminated  resj^onse  of  the  reticulum  and  we  have 
evidence  of  irritation  of  the  ret  iciiiuni.  It  does  not  tit  into  any  well  characterized 
reticuloses  or  lipoidoses  in  my  opinion. 

Question:  How  about  cytomegalic  bodies  in  the  lung? 

t  Pathologist -in-Chief,  The  Mount  Sinai  Hospital. 

X  Associate  Attending  Physician,  The  IVIount  Sinai  Hospital. 
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Dr.  Silver:  If  you  will  look  at  the  protocol,  you  will  see  there  is  a  description 
of  a  littl(>  infiltration  in  the  right  lung,  but  there  is  hardly  enough  to  consider 
giant  cell  pneumonia. 

Dr.  MansJid  T.  Khilnani%:  We  had  two  examinations  of  the  chest  and  the 
first  one,  as  was  pointed  out,  showed  slight  elevation  of  the  right  leaf  of  the 
diaphragm  and  a  few  lines  which  are  nonspecihc.  The  cholangiogram  showed 
\'ery  faint  visualization  of  the  gallbladder  and  a  very  faint  bile  duct. 

Dr.  Popper:  This  was  indeed  a  \'ery  difhcult  case.  W(>  made  a  (juick  and  very 
sure  diagnosis  of  acute  liMikemia.  Thei'e  was  hepatosplenomegaly  and  this 
obviously  was  an  acute  leukemia,  llowexcr,  we  felt  that  we  should  take  no  chances 
so  cultuics  were  taken  of  all  sites  and  we  found  enterococci  in  the  spleen  but 
the  heart  xahc  cuhun's  were  negati\-e. 

Then  we  started  with  histology.  We  knew  thei'e  wei'e  I'ashes  on  the  skin  and 
pieces  were  removed  from  the  extremities.  C'ii-caunscribed  infiltration  was  found 
with  a  variety  of  lymphoid  and  histiocytic  cells  and  jiroliteiat ion  of  vessels, 
nothing  specific.  Dr.  Zak,  who  knows  skin  pathology  hettei-  than  anybody  around 
here,  saw  this  slide  and  thought  maybe  on(>  sliould  think  of  ict  iculocMidotlieliosis. 

The  brain  was  grossly  hypcicmic,  did  not  show  any  st  I'iking  gross  changes,  and 
on  micro.scopic  examination  a  ivw  unimpi-essi\-e  abnormalities  wei-e  found.  The 
meninges  showed  an  inci-eascd  ccllularity  with  some  edema  i)art  icularly  in  the 
medullary  portion.  There  was  distinct  ])eri\-ascular  infill I'at ion  l)y  lymphoid 
and  histiocytic  elements  and  1  think  ther(>  is  no  difhculty  in  explaining  some  of 
the  terminal  clinical  manifestations  as  a  result  of  mild  meningo-encephalitis. 

With  the  possibilities  of  mumps,  C'oxsackie,  and  similar  things  in  our  mind, 
our  interest  was  directed  toward  the  salivary  glands  and  the  lingual  tonsil. 
The  tonsil  itself  was  not  changed  and  the  mucous  salivary  gland  was  not  altered 
grossly.  But  under  the  microscope  we  found  inflammation  with  giant  cells  and 
interstitial  inhltration.  This  was  a  very  unusual  histologic  aberration  but  epi- 
thelial giant  cells  do  not  belong  to  nnunps.  Therefoi-e,  we  have  a  seroadenitis. 

The  submaxillary  glands  a])iieai-e(l  swollen,  y(>llow,  hardened,  and  with  a 
rather  severe  inflammatory  i-eaction,  again  with  giant  cells  which  appeared  to 
l)e  e))ithelial  (kig.  1  ).  With  the  pas  stain  we  saw  that  the  mucus  appeared  to  lie 
an  ii-ritant  stimulating  the  giant  cells  which  foi'med  ai'ound  the  mucus.  All  kinds 
of  bacterioscopic  st.iins  weic  used  without  any  success.  There  were  neither 
fungi  nor  inclusions  m  any  of  tlic  oi-gans. 

The  parotid  gland  was  .swollen  and  large.  It  was  the  site  of  a  very  severe 
inflammation  which  was  not  supi)Uiat i\e  nor  ascending  thi'ough  the  duct  in  an 
emaciated  peison.  This  was  primary  inflammation  involving  the  gland  with 
lymphoid  infilt  rat  ion.  l  iidcr  the  microscope  we  had  no  difficulty  in  seeing  marked 
involvement  of  the  ducts  with  rather  irregular  and  extensi\e  lymphoid  and 
plasma  cellular  and  also  giant  cell  infiltration  and  prolifei-ation  of  the  epithelium. 
This  was  .severe  .-seroadenitis  in\  <)l\  nig  all  the  sali\-ary  glands,  the  serous  as 
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Ki(;.l.  Siihiiiaxillarv  gland  show  I  iiL  ,      .         i  ^  i  :  .   (  >  i  I  I  m  mat  ion  (arrow ) 

(H  &  K  X  (Y-h. 

well  as  the  iniicous  ones.  WC  saw  iri('f!;ular  (Instruction  of  tli(>  acini  surrounded 
by  lyni|)hoc>'t('s  and  partly  rcl  iculai',  partly  inflanunatory  tissue. 

We  next  looked  at  the  pancreas  because  we  wanted  to  know  whether  the 
salivary  <>;lan<l  of  the  abdomen  was  in\-ol\-ed.  The  ])anci'eas  was  swollen,  hard 
and  distended,  with  fat  neci'osis.  'i'here  were  a  few  areas  of  fat  necrosis.  When 
we  looked  niici-osco{)ically,  we  saw  a  diffuse,  distinct  |)anci-eal  it  is,  but  nowhere 
were  inclusion  b()(li(>s  noted  ( I'  ij;'.  2).  In  the  acini  small  areas  of  fat  iKM'i'osis 
de\-el()ped  which  meant  lipase  must  ha\'e  escaped  and  led  to  the  ch'position 
of  fatty  acids  seen  in  the  form  of  bluish  crystals.  In  areas  of  destruction  of 
acini,  <2;iant  cells  formed  around  some  irritant  which  appeared  to  ha\'e  a  mucoid 
cliaracter.  'The  ducts  wei-e  in\dl\-ed.  I  nllanunal  ion  and  t  i'an>f;;:-iii;!l  ion  of  the 
ductal  epithelium  were  foimd  fa\()rin<i  i)ro(luction  of  local  obstruction.  Tins  v. as 
a  fairly  subacute  type  of  pancreatitis,  at  least  two  or  three  weeks  old,  since  it 
was  associated  witli  .some  liber  formation. 

We  have  demonst  rtited  in\'ol\  ('inent  of  all  these  jiroU|)s  of  glands  and  we  have 
to  show  you  that  diabetes  may  liaxc  been  related  to  it.  Ilowex-er,  acute  necrosis, 
probably-  \-ery  recent,  of  t  lie  island  cells  was  also  seen.  The  acute  diabetes  in 
this  case  was  really  pancreat ojicnic  diabetes  with  destruction  by  round  cells  and 
only  a  few  segUKMited  leukocytes  to  a  (leji;ree  to  which  I  ha\'e  rtirely  seen.  We  saw 
scattered  beta  granules  in  only  a  few  cells  explaining  the  acute  |)ancreatic  dia- 
betes which  developed  only  in  the  last  one  or  two  days  of  life  from  destruction  of 
the  pancreatic-  islands. 

Recently  there  W(M-e  two  papers  making  the  point  that  the  thyroid  is  in\()l\-ed 
in  mumps.  In  Israel,  a  s(>ries  of  cases  of  acute  thyroiditis  wer(>  repoited  in  two 
of  which  the  \-irus  was  recoxcred,  and  in  one  case  in  haigland,  it  was  demonst  rated 
with  what  appeared  to  be  a  nuunps  \'irus  {)roducing  subacute  thyroiditis.  The 
haiglish  patient  had  a  high  titer  of  thyroglobulin  antibodies.  That  means  anti- 
bodies were  present  as  a  result  of  virus  destruction  and  r(>lease  of  thyroglobulin, 
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Fin.  2.  Diffuse  inllaininal  i  ir\  i  ii  li  1 1 1  ;i  I  k  ui  ol  I  iir  pnucicas  willi  (l<'.s|  nicl  uf  acini  and 
areas  of  fat  neenisis  (H      E  X  M). 

pi'oduciiiji  the  iiiiiimiiolojiic  react  ion  of  thyroiditis.  In  our  patient's  thyroid  we 
ajiaiii  found  ^iant  cell  iorniation  and  dcst i-uct  ion.  This  was  a  luodei'atcly  sub- 
acute l)Ul  slill  acli\-e  thyroiditis  ( l'"i<>;.  ID. 

Actuall\-,  this  patient  liad  a  \'ery  dilTuse  (hsease.  All  inusci(>  tissue  we  ex- 
amined contained  j;iant  cells  and  lymphoid  and  I'ct iculoendotlielial  infiltration. 
The  luniks  <!;rossly  showed  lillle.  A! icidscopically  the  hilar  lym])h  noch's  were 
somewhat  allereil,  with  a  sli<ilit  inei'ease  of  (ihi-ous  tissue,  focal  fibrosis  was 
pi-esent  in  the  lunii,  but  a])])eared  old  and  was  pi'obably  not  suliicient  to  explain 
the  i-es])iratory  chan<!;es.  We  saw  .some  t  iiickenin<i;  around  the  ahcoli  and  in- 
filti-ation  with  uiani  cells. 

The  (|uesliiin  of  myocaidit is  was  raised.  We  fiist  looked  at  tl)e  valves  and 
th(vy  wei-e  enlii-el\-  normal.  In  the  myocardium  there  were  changes  of  myocarditis 
with  lymphoid  as  well  as  .u;iant  cells  (  hiu;.  1 ).  It  was  a  widespread  lesion.  The  giant 
cells  \\('|-e  ari'anged  ainnnd  pas  ))ositi\'e  material  which  was  broken  down  con- 
nect ixc  tissue.  I  think  it  \\as  a  hypei-sensit  i  vit  y  I'eaclion  almost  I'esembling  rheu- 
mat  ic  fe\-er  but  surely  not  re])resent  ing  it .  'ilie  same  was  .se(>n  in  the  pericardium, 
with  giant  cells,  inlilt  I'al  ion  and  dest  I'uct  ion . 

The  spleen  was  lai-ge,  weighing  oOO  (on.  Thei'e  were  circumsci'ibed,  reddish 
and  ii'i'egnlai-  foci  and  th(>  arcliit  ect  ui'e  was  accentuated  but  nol  alteicd.  In  the 
red  pulp,  (|uile  significant  I'el  iculoendot  helial  i)rolifei-at  ion  A\  as  seen.  There 
wciv  a  large  nunibei'  of  plasmacytoid  cells  and  some  I'AS  posit  i\-e  extracellular 
material.  We  al>o  found  foam  cells  which  was  rather  ])e(ailiai'.  It  pointed  to  some 
ti.'^siie  bi-eakdowii  taking  place,  leading  to  libi-ocytosis  antl  formation  of  foamy 
matei'ial.  A  more  exciting  featiu'c  in  the  spleen  was  necrosis  which  was  circum- 
scrii)e(l  with  ])olym(>rphoinicleai'  leukocytes  and  I'et i(ailoendol  helial  ])rolifera- 
tion,  again  with  some  giani  cells,  |)rol)ably  stinuilated  by  some  tissue  bi'eakdown 
matei-ial  which  we  thought  we  could  demonstrate. 

The  lymj)h  nodes  showed  a  (hffuse  lymphadenopathy.  They  showed  a  normal 
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architecture  in  general.  Thv.  medullary  sinuses  Avere  not  (juite  cieai-  hul  uiider 
the  microscope  we  saw  a  mixture  of  reticuloendothelial  and  lynipliocvl  ic  cells 
Avith  hyperplasia  somewhat  obscuring;  the  archil ect ure,  and  irritation  of  the 
lymph  node.  There  were  small  foci  of  necrosis,  af^ain  with  polymorphonuclear 
leukocytes  around  them,  and  with  tissue  hicakdown  and  dijrested  material 
apparently  attracting  them. 

The  bone  marrow  was  of  intcicsl  in  view  of  the  (|iic>li()n  of  the  leukcmoid 
reaction.  Microscopically  the  architect nic  wa>  (luitc  intact.  TIk  re  was  intensive 
megakarvocytosis  and  we  saw  ically  tliicc  types  of  cell>:  meiiakaryocytes,  rela- 
ti\cly  many  reticulum  cells,  and  a  huge  niunliei-  of  \  aiious  (osinophils,  but  no 
leukemia. 


Vui.  :5.  Sul)aciito  iiitcislilial  infiltration  of  the  llivr<ii(l  <;l:iii(l  wiiii  giant  ceils  and  plasma 
cells  (H  ..V-  K  X  ii-h. 
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The  li\rr,  wliicli  obviously  iiitcfcstcd  all  of  us,  was  rather  lar<>;(>  aufl  weighed 
2,600  (liii.  The  ai-chitccture  was  ([uitc  normal.  Portal  iiiflaniiiiat oi-y  reaction, 
central  tat  aecuniulal ion,  and  (|uit(>  a  lot  of  necrosis  were  pi-esent.  This  was 
proi)al)ly  a  vii'al  he])atitis  l)ut  it  was  not  ei)ideniic  \  ii-al  hepatitis  of  tlie  li\'er 
which  probably  accounted  foi-  the  whole  picture  as  shown  to  you.  The  j^ortal 
infhunmatory  reaction  Avas  ([uite  typical  of  e])ideniic  hepatitis.  However,  there 
were  souk'  other  features.  In  the  centrolobular  zone,  thei-e  wei'e  chan<2;es  in  the 
fat.  The  tat  droplets  looki-d  a  little  ])eculiar  because  they  contained  crystals. 
^^'e  saw  fat  crystals  in  many  Kupfler  cells.  \\'hen  we  ])Ut  them  under  the  polai'iz- 
iiifi  mici-oscope,  we  saw  the  fat  cryst als  (juite  distinctly.  This  may  be  an  artefact 
as  a  I'esult  of  fat  somewhat  chanf>;inj>;  in  the  li\ativ(>  oi'  (>lse  it  could  be  fat  from 
the  pancreatic  fat  necrosis  (I  '.)).  The  l)luish  ciystals  w(>i-e  deposited  in  fat 
droplets,  the  Iduish  ciystals  beinji;  fat  necrosis.  The  same  picture  which  we  .saw 
in  the  pancreas  was  also  in  the  li\er  witli  (li<i;estion  of  tlu-  fat  jn'obabiy  by  lipase 
in  the  liver.  It  could  ha\-c  I'eached  the  li\-ei'  in  two  ways:  either  by  rei^urjiit  at  ion 
throufih  the  common  duct  from  the  i)anci-ealic  (hict,  oi-  by  the  hemato<!;enous 
route.  'I'issue  l)reakdown  products  with  a  lot  of  pi'ot(>in  pai't iculaiiy  around  the 
fatty  areas  le<l  to  I'eactions  and  some  of  them  were  ^iant  cell  reactions  ( 1' iji;.  ")). 
I''irst  we  saw  an  iri'it  at  inj;-  nnicus-produciiif;'  reaction  and  in  the  liver  we  ha\-e 
lil)ase  creating-  a  reaction.  I  think  the  jiiant  cells  aic  taking  nj)  tissue  breakdown 
products  ])ossii)ly  as  a  i-(>sult  of  panci'catic  lipase  beiny;  circulated  throu}i;h  the 
body,  (iiant  cells  app(>ai-e(l  in  the  most  ])eculiai-  spots.  I''or  instance,  in  the 
stomach  a  i^roup  of  j^iant  cells  were  seen  (  hifi.  (i)  whereas  in  the  intestinal  mus- 
culai'is  the  same  iiililt  I'at  ion  was  pi-esent  that  was  in  the  muscular  t  i.ssue  (>lsewhere. 

The  kidneys  were  not  si<>;nilicant  ly  altei'cd  ji;rossly  but  a  dilfuse,  rather  severe 
interstitial  nephritis  was  found  nnci-oscopically  ([uile  extensively  involving 
the  interstitial  tissue  of  the  corte.x  and  the  medulla  (  Mg.  7).  It  was  associated 
with  bi'cakdown  of  tubules  so  I  could  imagine  that  in  pai't  this  led  to  the  azotemia. 
Again  giant  cells  with  the  same  type  of  exudative  pattei-n  were  seen.  Tli(>  kidney 
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coiitaiiicd  a  lar;^('  amouiil  of  two  typos  of  fat,  fat  in  the  fine  droplets  in  the  cells 
and  in  the  dislal  comolul cd  1ul)u!('s,  the  same  type  of  crystals  that  we  had  seen 
in  the  lixcr.  'riicse  ci-yslals  wei-e  nol  oxalate. 

iM'eiy  ()i'ji;an  1  examined  essentially  showed  I  his  same  type  of  I'eaction  with 
the  fi;iant  cells.  In  the  testes  we  found  circunisci'ihed  atrophy  with  inflannnat ion 
and  this  inflannnat  ion  was  fairly  acute  (Fig.  8).  There  were  some  giant  cells 
again  pi'csent  and  also  some  lihrosis. 

Obviously  it  was  a  bewildering  case  anatomically.  There  is  much  in  the  picture 
thai  should  suggest  nnunps.  We  liaxc  the  select  i\-e  (list  j-ihution  of  organs  in 
which  mumps  may  lie  i)i-esent,  namely,  salivary  gland,  thyroid,  testes,  heai't  and 
pancreas.  It  was  a  little  more  than  we  usually  see  in  mumps. 

We  sent  the  case  around  to  a  \'ariety  of  people  who  are  known  to  be  experts 
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ill  the  infectious  diseases  and  we  <i;(it  iiei);ati\'e  icsiilts.  We  were  told  that  mumps 
produces  giant  cells  in  tissue  culture  hut  iie\'ei'  in  the  human  body  (4,  ")).  Never- 
theless, I  must  assume  that  it  was  mumi)s.  I  l)elie\'(>  that  \v(>  ai'e  dealing  Avith 
mumps  of  probably  three  weeks  dui  ation  or  maybe  older.  I  have  heaid  that  mumps 
may,  under  certain  circumstances,  be  a  much  moic  jjrolonged  disease.  We  had 
parenchymal  neci-osis  which  is  known  to  be  associated  with  some  local  lympho- 
cytic and  plasma  cell  prdlit'eiat  ion.  Local  lymphocytic  and  plasma  cell  prolifera- 
tion and  atypical  lymphocylosis  w  as  pi-esenl  in  I  he  sali\  ary  glands  with  delayed 
swelling,  in  the  pancreas  with  the  tei'iuinal  islet  neci-osis  ])r()(lucing  diab(>t(>s,  and 
also  in  the  myocardium  and  thyroid.  I  think  that  this  is  probably  a  faii-ly  unitjue 
case  and  I  want  to  present  it  to  you  not  as  a  diagnosis  but  as  th(>  way  we  tried 
to  reason  out  a  difficult  situation.  1  think  that  there  are  secondaiy  cITects  sug- 
gested. These  are  the  tremendous  endothelial  and  giant  cell  reactions  and  the 
hypergammaglobulinemia.  There  is  indeed  the  possibility  that  undei'  the  ctfect 
of  mumps  an  immune  reaction  may  ha\-(>  been  set  u])  which  accounts  for  these. 
This  has  been  shown  in  the  case  of  mumps  thyroiditis  ((i  8).  I  would  assume 
that  in  the  myocardium,  in  the  muscles,  in  the  salixaiy  glands,  in  the  thyroid, 
in  the  gastrointestinal  tract,  in  the  liver,  in  the  bone  maiiow,  and  in  a  variety 
of  organs,  tissu(>  bi-eakdown  ])i'oducts  lead  to  a  secondary  and  ])ossibly  im- 
munologic tissue  reaction  which  is  chai'act ei-i/cd  by  giant  cell  foi'mation.  'Inhere 
is  a  second  hypothetical  mechanism  which  is  that  circulating  lipase  and  trypsin 
released  from  the  sustained  i)ancreat it  is  and  sei-oadenit  is  led  to  the  changes. 
I  suspect  that  in  the  kidney  something  of  this  natui'c  took  i)lace  and  I  would 
assume  that  the  sjjlenic  and  lymph  node  necrosis  is  the  result  of  a  circulating 
material  leading  to  digestions.  I  hope  you  will  h)i-gi\-e  me  foi'  pi'esenting  a  case 
which  I'eniains  hypothetical  and  I  was  fully  aware  that  we  would  not  have  a 
definitive^  answei'.  This  is  a  case  in  which  we  saw  a  \-ery  unusual  tissue  reaction, 
most  prol)al)ly  belonging  to  mumps,  which  was  modihed  by  giant  cell  reactions 
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some  of  which  may  have  l)een  chemical  in  nature  result inj;;  from  enzymes  from 
the  pancreas  and  salivary  glands  and  others  whicli  may  he  in  the  more  mysterious 
realm  of  an  immunologic  reaction. 

Dr.  Sili'cr:  I  had  planned  to  s])eak  about  the  thyroid  Ix'cause  the  ])rotocol 
mentions  a  tender  neck  and  a  I'apid  s( dimentation  latc.  'riicsc  should  always 
alert  one  to  the  diagnosis  of  thyroidit  i>.  1  nni  familial-  with  the  I'clationship  of 
mumps  to  some  types  of  siihacuic  thyroiditis,  and  in  a  school  that  had  an  epi- 
demic of  mumps  ([uite  a  h'w  of  the  nursinji;  sisters  came  down  with  t hyi'oiditis, 
so  this  is  another  item  which  may  tie  in  with  nunnjis. 

But  we  still  have  certain  problems  as  clinicians.  We  think  of  i)ancr(>at itis 
especially  in  a  patient  who  develops  acute  diabetes,  but  ])ancreat  it  is  to  us  is  a 
clinical  disease  associated  most  connnonly  with  a  catast ro{)hic  abdominal  picture. 
This  man  had  none  of  it.  The  lesions  in  the  pancreas  here  aic  of  louji  duration. 
The  symptoms  of  the  panci'catic  tleticiency,  certainly  the  island  cell  deficiency, 
are  of  24  hours  duration,  so  that  it  does  not  seem  to  niake  sense  from  a  pm-ely 
clinical  point  of  view. 

Dr.  Popper:  There  was  no  massive  lu-crosis.  That  may  l)e  the  k(>v. 

Dr.  Silver:  We  had  the  1:()4  mumps  titer  and  also  a  \  :M  Coxsackie  titer. 
These  are  serologically  unrelated  organisms. 

Dr.  Popper:  It  was  pointed  out  that  there  may  be  an  amnestic  reaction  to 
Coxsackie  but  no  amnestic  reaction  to  mimips. 

Dr.  Silver:  In  an  international  journal  of  \  irology  pul)lish((l  in  Pia^ue  which 
has  an  English  edition,  I  found  a  good  deal  of  iid'ormation  on  the  systemic 
lesions  in  mumj^s.  This  apparently  has  created  a  great  deal  of  interest  and  these 
lesions  in  the  myocardium,  pancreas,  adicnal  and  certainly  in  the  thyroid  and 
the  muscles  should  excite  our  interest  and  should  aleit  us  to  the  fact  that  what 
we  ordinarily  consider  an  incidental,  mild  pcdiati-ic  affliction  sometimes  can 
result  in  e\teii>i\-e  disseminated  di^'ase  e\-en  in  the  adult. 

(Question:  Were  the  adrenals  in\()l\ed? 

Dr.  Popper:  They  were  depleted  of  lipids  but  otherwise  normal. 
Question:  Why  was  the  amylase  only  20  units? 

Dr.  Popper:  There  is  the  question  of  protracted  pancreatitis.  We  know  that 
in  the  very  slowly  progressing  pancreatitis  we  do  not  exjiect  ele\  ations. 

Dr.  Silver:  Unless  you  get  multiple  amylase  determinations,  you  cannot 
evaluate  a  single  result. 

Final  diagnosis: 

A.  IVIUMPS  INVOLVING  THE  SALIVA  i;V  OLAXDS,  THYROID,  MYOCARnilM,  PANCREAS 
AND  TESTES  WITH  UNUSUAL  (UAXT  (  KLL  K KA(  TION.  B.  FaT  NEC  KOSIS  OF  KIDNEY, 
SPLEEN,  LIVER  AND  LYMPH  NODES  (KHoM  .MUMPS  PAXC'REATITIS?). 
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CASE  NO.  120 

This  was  the  first  admission  of  a  53  ycai'  okl  iVmalo  witli  fho  chief  complaint 
of  pain  in  the  abdomen.  Pain  started  in  the  right  lower  ([uadrant  four  days  prior 
to  adnii.ssioii  and  was  followed  ahoul  five  hours  later  by  two  episodes  of  vomiting. 
The  patient  denied  cliills  or  fe\-er.  About  forty  years  ])reviously  she  had  been 
Ireated  for  14  days  with  ice  bags  to  the  riglit  lowei-  (luadi'ant  because  of  acute 
appendicitis.  She  noted  that  for  se\-ei-al  years  .she  had  exiM'rienccd  mild  transitory 
I)aiu  in  th(>  same  ai'ea. 
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Case  120,  Fig.  lA.  Prone.  At  the  level  of  the  right  iliac  crest,  a  tortuous  ribbon-like 
collection  (arrows)  of  gas  is  seen  which  has  the  configuration  of  the  appendix. 

Case  120,  Fig.  IB.  Supine,  left  side  elevated.  The  tortuous  ribbon-like  appearance 
is  maintained.  The  gas  filled  appendix  extends  between  the  arrows.  The  origin  of  the 
appendix  (lower  arrow)  joins  a  gas  filled  haustrum  in  a  funnel-shaped  fashion. 

p]xaminatioii  on  admission  showed  exciuisite  teudei-iiess  in  the  I'ight  lower 
(luadrant  with  icbound  and  icferred  rebound  tenderness.  In  this  area,  a  poorly 
defined  mass  was  palt)ated.  'I'emperat  ui'e  was  101°. 

The  original  clinical  impression  included  tlie  possibility  of  a  pelvic  infection. 
I'^ilms  of  tlu>  abdomen  showed  a  fixed  coiled  gas-hlled  appendix  with  fluid  in  the 

From  the  Depart  meiit  of  Radiology,  The  Mf)unt  Sinai  Ho.spital,  New    Ork,  \.  \  . 
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Case  120,  Fig.  IC.  Lateral  decubitus  view  with  right  side  up  shows  fixation  of  the  gas 
filled  appendix  which  does  not  change  its  location  or  configuration.  In  this  position  a 
short  fluid  level  (arrow  on  reader's  left)  is  seen  near  the  origin  of  the  appendix.  The 
tip  of  the  appendix  shows  a  transverse  cut-off  (arrow  on  right)  which  probably  repre- 
sents inspissated  or  semi-solid  content. 

liowol  near  its  ()riu;in  (Figs.  lA,  IB,  \C).  The  diagnosis  of  acute  gangrenous 
ret r()C(H'al  noiiix-rloi-atcd  appciulicit is  was  made.  At  lapai-()ton\y,  a  gangrenous 
a])p('ii(li\  was  toiiiid  hchiiid  the  (•(■(•iiiii  wilh  adherent  omentum.  There  was  no 
pert'(ir;il  idii.  Itoutine  appendectomy  was  perloi'ined.  'i'lie  jiostoperative  course 
was  imexcnl I'ul.  Incidentally,  roeiitgenogi'am  of  the  remox'ed  appendix  showed 
no  gas  in  tlie  wall  of  the  appendix  or  adherent  soft  tissues. 

Hie  ])i'esence  of  gas  in  the  a])])endix  may  he  seen  in  the  absence  of  acute  in- 
flammation. A  reti'ocecal  appendix  direcled-upwards  ti'aps  gas  which  may  per- 
sist. In  such  cases  the  wall  of  the  appendix  is  smooth  and  no  fluid  or  irregular 
densities  are  seen  within  it.  The  presence  of  dilatation  of  the  appendix  and  fluid 
in  its  lumen  are  said  to  indicate  gangi'enous  nonpeii'orated  appendicitis.*  A 
more  reliable  sign  of  gangrene,  if  it  can  be  recognized,  would  be  gas  within  the 
wall  of  the  appendix. 

Case  Iveport:  .Vcute  gangrexoi's  appexoicitis  gas  ix  the  appendix; 
C'.VSK  NO.  121 

Submitted  by  Paul  Wermer,  M.D.,  and  Stuart  I.  (Iurman,  M.D. 

The  patient  is  a  70  year  old  white  male  seen  originally  in  1957  for  hepato- 
splenomegaly  and  generalized  lyniphadenopat liy  of  I'ecent  onset,  liiop.sy  of  a 
supracla\'icular  node  was  i-ei)oi1ed  as  "giant  folliculai-  lymphoblastoma"  but 
containing  elements  of  small  cell  lymphosai'coma.  Xo  specific  ticatnient  was 
instituted  at  that  time.  About  two  yeai's  latei-,  howe\-er,  the  i)atienl  was  anemic 

*  Fisher,  M.  8.:  .\  Roentgen  Sign  of  (hingrenou.s  .\ppendicit is.  .\ni.  .J.  Roentgenol.,  81: 
637,  1959. 
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with  niurkcd  ciilarficiucnt  (if  the  sjjiccn  which  extended  below  the  umbilicus  and 
into  the  right  side  of  the  abdomen.  "Fhe  lixci'  niai'j2;iii  was  felt  foui'  fin<2;erbrea(ll hs 
below  the  costal  niaij;in.  ]'Jilai'j>;ed  nodes  were  i)alpable  in  the  axillae  and  the 
inguinal  regions.  I{adiotliera]),\-  with  ( "o""  was  <j;i\-en  to  the  left  side  of  the  ab- 
domen as  far  down  as  the  le\-el  of  the  crest  of  the  ilium,  'llw  ri-^ht  side  of  the 
abdomen  was  ti-ealed  with  a  held  which  also  extended  belo\\-  the  iliac  crest  level. 
A  total  of  1,000  I'oentgens  was  j-iN-en  to  each  side,  llie  patient  developed  no 
untoward  hemat olo,tiical  I'eaclion  and  the  lixci'  and  spleen  decreased  in  size. 

The  patient  was  in  generally  j^ood  health  for  about  se\cn  oi-  eight  months  but 
then  de\-eloi)ed  mild  diai'i-hea  with  l)i'ifi;lil  icd  lilood  in  the  stools.  Baiium  enema 
(I'ijis.  l.V,  H  and  (")  showed  mai-ked  coai'sening  of  the  nuicosal  folds  in  the 
i-ectiun  and  distal  sigmoid  with  inmunerable  nodular  protrusions  into  the  lumen. 


Case  121,  Fig.  lA.  Barium  enema  sfiows  marked  irregular  coarsening  of  the  "mucosal 
folds"  in  the  rectum  and  distal  sigmoid  without  any  limitation  in  distensibility.  In  fact, 
the  distal  sigmoid  is  more  distensible  than  normally  seen. 
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Case  121,  Fig.  IB.  Spot  film  of  the  filled  rectum  and  sigmoid  shows  totally  bizarre 
contours  with,  in  places,  fingerprint  indentations  into  the  barium  column. 

The  bowel  was  not  limited  in  (listciisihilit y,  thcic  was  no  irrilahility  oi'  dclinite 
evidence  of  ulceration.  Hicsc  changes  stopped  rather  ahru])tly  in  the  siu;ni()id 
and  the  reniaindcM'  of  the  colon  exce])t  for  tlie  cecal  rei>;ion.  was  normal.  The 
cecum  showed  changes  similar  to  those  seen  in  the  rectum.  The  roentgen  findings 
were  intei-preted  as  the  result  of  th(>  <lilTus(»  type  of  lymphosarcoma  of  the  colon 
in  which  the  suhnnicosa  and  nuicosa  are  miifoinily  infiltrated  with  tumor  tissue. 
In  this  variety,  discrete  mas.ses  ai'e  not  .seen.  It  seemed  likel>-  that  the  s])aring 
of  the  colon  between  the  ceciun  and  the  distal  sigmoid  was  the  icsult  of  pre\  ious 
radiotherapy  to  tiie  abdomen  which  included  the  undiseasetl  portions  of  the 
colon  in  the  treatment  fields. 

A  course  of  radiotherapy  was  then  gi\-(>n  to  the  I'ectosigmoid  area,  l^arium 
enema  (Fig.  '2)  after  2, ()()()  I'oentgens  showed  no  abnormality  in  the  I'cctum  or 
sigmoid.  This  type  of  lymi)hosaicoma  is  ciuite  radiosensitive  and  does  not  retjuire 
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Case  121,  Fig.  IC.  After  evacuation,  the  wide  lumen  of  the  rectum  and  rectosigmoid 
is  filled  with  innumerable  nodular  or  sessile  pseudopolypoid  protrusions  which  in  places 
become  confluent.  The  transition  to  normal  sigmoid  appears  to  be  quite  abrupt. 

so-called  "canccricidar'  doses.  The  ultimate  prognosis,  of  course,  is  (juite  poor 
because  of  the  spread  of  disease  elsewhere  in  the  body. 

Case  l!ei)ort:  Difitse  type  of  lymphosarcoma  of  the  colox;  ''skip" 

AREA  1)1  E  TO  PUEVIOl'S  RADIOTHERAPY'. 

CASE  NO.  122 

HUBMITTEI)  BY  ClAUDE  BlOCH,  M.D. 

This  was  the  first  admission  of  a  62  year  old  Mexican  male  \vith  the  chief 
complaint  of  hoarseness  of  two  months  (hu'ation.  Th(M-e  was  no  history  of  pre- 
vious significant  illnesses.  Th(>  patient  denied  local  pain,  (lyspha<>;ia,  hemoptysis, 
cough  or  fever.  I'^xamination  on  admission  showed  a  well  (le\-eloped  male  in  no 
acute  distress.  Posit i\-e  lindings  were  limited  to  the  laryngeal  r(>gion.  On  laryn- 
goscopy, the  \  alleculae  and  the  pyriform  sinuses,  the  ei)iglottis  and  th(>  aryepi- 
glottic  folds  weic  noi'mal.  Both  vocal  cords  wei'c  restricted  in  motion;  the  maxi- 
mum glottic  chink  was  about  4  mm.  On  the  anterior  half  of  the  right  vocal  cord, 
there  was  a  gramilar  polypoid  soft  tissue  mass  co\'ered  by  smooth,  pale  pink 
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Case  121,  Fig.  2.  Barium  enema  after  radiotherapy  shows  a  normal  appearance  of 
the  rectum  and  sigmoid. 

mucosa.  This  mass  cxt ciidcd  (o  the  aiitci-ior  cominissurc  aiul  onto  llic  under 
asjXM't  of  tlic  anterior  |)()rlion  of  llie  left  \-ocal  cord.  It  was  ex'idenl  also  that  the 
lesion  extended  inferiorly  into  tlie  sul)j2;lot  t  ic  re,u;ion  foi'  a  distance  of  about 
1 .5  cm. 

\  lateral  roenlfi;en()^i'am  of  the  neck  ( l-'i};.  I  .\ )  showed  a  somewhat  fusifoi-m 
nari-owin<>;  of  the  suhj^lottic  reii;ion  extendinfi  downwards  into  the  trachea  u 
distance  of  about  2  cm,  'i'he  narrowinu.  was  most  marked  posteriorly.  Both 
mai-f>;ins  of  tiie  trachea  showed  .-in  irre^ulai-  sli.u;htly  scallo|)ed  surface^.  The 
supra^lottic  stinictnres  apjx'ai-ed  normal  although  the  \'enli-iclcs  and  cords  weiv 
not  demonst I'ated.  Anleroposlei-ioi-  laminaji;rai)hy  ( I 'i.u;.  IH)  of  the  larynx  vv- 
vealed  no  abnoi'malit  ies  of  the  sdnictures  abo\-e  the  false  cords.  'I'iie  false  coi'ds 
appeai-ed  to  be  asymmetrically  enlar<>;ed  to  a  modei'ate  dejiree.  Th(>  laiynj^ea! 
ventricles  were  shallow  and  une(|ual  in  size.  The  \-ocal  coi'ds  wei-e  distinctly 
thickened  and  merged  inferiorly  with  marked  circumferential  thickening  of 
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the  sul)j>:l()ttic  tissues  which  (wteiuh'd  dislally  in  a  soiuewliat  ii-i-e^iilar  fasliioii 
t'oi-  u  (hstaiice  of  ahoiil  2  cm.  The  cahl)er  of  the  suhfi;l()l t ic  airway  Avas  markedly 
I'echiced  to  a  wi(hh  of  alioul  I  mm. 

The  roeiitjicn  liinhii^s  apjieared  latliei'  a1yi)ical  foi'  a  iH>o])lasl ic  ])i-()cess  in 
the  sense  thai  t  fie  maximum  in\()l\'ement  appealed  to  he  in  th(>  suh^ioltic  area 
involving  the  uppei-  poition  of  I  lie  li'achea  and  was  cii'cumferent  ial  in  nature 
without  the  foi-mation  of  a  discrete  mass  oi'  ol)\ious  ulceration.  Extensive  sub- 
glottic invoh'ement  in  a  ])aticnt  of  Mexican  oi'igin  suggests  the  diagnosis  of 
rhinosclei-oma.  While  this  is  usually  associated  with  in\()l\-ement  of  the  nasal 
passages  and  sinuses,  this  ap|)arently  was  not  line  in  the  i)resent  instance.  In 
this  patient  thereh)re,  a  more  correct  lei'm  is  sclei-oma  of  the  larynx.  This  diag- 
nosis was  conhrmed  by  histological  examination  of  tissue  i-emo\-e(l  from  th(> 
subglottic  region  which  i-e\eal(>d  granulomatous  lesions  chai-acteristic  of  ihino- 
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Case  122,  Fig.  lA.  Lateral  view  of  the  neck  shows  symmetrical  narrowing  (arrows) 
of  the  subglottic  region  extending  into  the  proximal  portion  of  the  trachea,  most  marked 
posteriorly.  The  margins  of  the  trachea  in  the  involved  portion  are  irregular  and  slightly 
serrated. 

Case  122,  Fig.  IB.  Anteroposterior  laminagram  of  the  larynx  shows  moderate  in- 
crease in  size  of  both  false  cords.  The  right  ventricle  is  rather  shallow.  The  left  is  almost 
completely  obscured  (upper  arrow).  There  is  marked  thickening  in  the  region  of  both 
true  vocal  cords.  This  thickening  extends  downwards  in  circumferential  fashion  for  a 
distance  of  about  2  cm  (lower  arrow)  narrowing  the  airway  in  a  somewhat  fusiform 
fashion.  The  aryepiglottic  folds  and  the  pyriform  sinuses  appear  to  be  free  of  disease. 
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scleroma.  Ciilturos  dfMiioiist  rated  llic  prcsoiicc  of  H.  I'^i-icdlander  (Type  A)  known 
as  the  Frich  bacillus,  'iliis  orj^anisin  was  denioiisl ratinl  to  1)(>  s(Misitiv(>  to  str(>pto- 
mycin  and  the  broad  speclriun  antil)i()ti('s  and  the  patient  was  started  on  therapy 
of  this  type. 

Case  Report:  Rhinosclekoma  of  the  larynx. 

CASE  NO.  12;:! 
Submitted  by  Claude  Bloch,  IM.D. 

This  was  the  first  admission  of  a  i:;  year  old  Puerto  Rican  male  Avith  the  chief 
complaints  of  dysphagia  for  solid  foods  and  of  hoarseness  of  four  Aveeks  duration. 
He  had  noted  low  grade  fever,  a  non-productive  cough  and  a  I.")  pound  w(>ight 
loss.  He  denied  night  sweats  and  hemoptysis.  Examination  on  admission  showed 
a  well  develojM'd  male  who  appeai-(>d  ehronieally  ill.  ,\.  soft  movable,  iiontender, 
2  cm  lymph  node  was  noted  in  liie  right  subnia.xillary  region  just  below  the 
angle  of  the  mandilile,  and  small  discrete  nodes  were  felt  along  the  anterior 
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Case  123,  Fig.  lA.  Lateral  view  of  the  neck  shows  marked  thickening  of  the  entire 
epiglottis  (anterior  arrow)  including  its  tip  as  well  as  of  the  cryepiglottic  folds  (posterior 
arrow).  The  subglottic  space  is  normal. 

Case  123,  Fig.  IB.  Anteroposterior  laminagram  of  the  larynx  reveals  diffuse  marked 
thickening  of  the  side  walls  of  the  vestibule,  somewhat  more  marked  on  the  left  (upper 
arrow).  The  left  pyriform  sinus  (between  arrows)  is  effaced.  The  false  and  true  cords 
are  irregularly  enlarged  and  confluent,  obliterating  the  ventricular  cavities.  The  airway 
at  the  level  of  the  cords  is  markedly  reduced. 
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edge  of  the  right  stcrnomastoid  muscle.  Xo  other  positive  findings  except  those 
seen  on  laryngoscopy  were  noted.  Temperature  was  100.5°.  Blood  count  and 
urine  analysis  were  within  normal  limits.  On  laryngo.seopy,  the  ei)iglottis,  the 
aryepiglot t ic  folds  and  the  arytenoid  regions  were  markedly  reddcMied  and 
edematous.  There  was  a  deep  ulceration  on  the  light  side  of  the  epiglottis  ex- 
tending into  the  pyriform  sinus.  The  false  cord  on  this  side  was  thickened  al- 
though the  vocal  cord  appeared  to  mo\-e  normally. 

Roentgen  examination  of  tin-  neck  in  the  lateral  projection  (Fig.  lA)  revealed 
huge  thickening  of  the  epiglottic  I  ij)  and  aryejjiglott  ic  folds  as  well  as  of  the  body 
of  the  epiglottis  itself.  The  subglottic  space  appeared  to  be  normal,  haminagiams 
in  the  anteroposterior  projection  (Fig.  IB)  confirmed  marked  thickening  of  the 
aryepiglottic  folds  extending  into  the  left  pyriform  sinus.  Both  the  true  and 
false  cords  appeared  to  be  irregularly  enlarged  with  effacement  of  the  laryngeal 
ventricles.  The  laryngeal  airway  at  the  level  of  the  glottis  was  markedly  di- 
minished. Comparison  of  tomograms  taken  in  phonation  and  (luiet  breathing 
indicated  that  there  was  diminished  motion  of  the  true  cords. 

The  rather  diffuse  and  extensive  nature  of  the  infiltrating  process  with  a 
fairly  symmetrical  distribution  occurring  in  a  relati\'ely  3'oung  patient  is  not 
typical  of  neoplastic  involvement  of  the  larynx  but  is  suggestive  of  a  chronic 
inflammatory  process.  Laryngoscopic  and  roentgen  findings  were  consistent  with 
the  diagnosis  of  tuberculous  laryngitis.  While  attention  originally  was  focused 
on  the  larynx  in  this  patient,  a  subsequent  film  of  the  chest  re\-ealed  bilateral 
diffuse,  coarse,  slightly  nodular  infiltrations  in  the  upper  lobes  of  both  lung 
fields  without  demonstrable  cavitation.  Biopsies  of  multiple  sites  in  the  larynx 
revealed  granulomatous,  noncaseating  lesions  of  extensive  nature.  Acid-fast 
bacilli  were  found  in  the  sections. 

Case  Report:  Tuberculosis  of  the  larynx. 

CASP:  no.  124 

This  was  the  first  admission  of  a  41  year  old  negro  male  with  the  chief  com- 
plaint of  dysphagia.  DiflRculty  in  "getting  food  into  his  stomach"  began  about 
three  months  prior  to  admission.  Food  stuck  in  the  xyphoid  region  and  then  by 
repeated  efforts  he  was  able  to  force  it  further.  Dysphagia  \-aried  from  day 
to  day.  It  was  more  common  with  firm  or  solid  foods.  There  had  been  no  weight 
loss.  About  15  years  prior  to  admission,  the  patient  stated  that  a  duodenal 
ulcer  had  been  demonstrated  by  x-ray  examination  and  that  he  had  symptoms 
for  about  five  years  after  this.  When  (juestioned,  he  stated  that  he  often  had 
bleeding  from  the  nose.  Examination  on  admission  showed  a  well  developed  and 
well  nourished  male  with  no  pertinent  physical  findings.  Hemoglobin  was  13. H 
Gm,  while  blood  count  was  12,000  per  cu  mm  with  a  normal  differential  count. 

Barium  meal  examination  (Fig.  1)  showed  no  delay  to  the  passage  of  barium 
through  the  esophagus.  However,  there  was  an  eccentric,  flat,  markedly 
elongated,  somewhat  lobulated  filling  defect  on  the  posterior  and  right  wall  of 
the  esophagus  extending  from  about  the  level  of  the  carina  distally  for  a  distance 
of  about  15  cm.  There  was  no  evidence  of  ulceration.  The  course  of  the  lumen 
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Case  124,  Fig.  1.  Barium  swallow  shows  no  obstruction  to  the  flow  of  barium  through 
the  esophagus.  There  is  a  flat  eccentric  filling  defect  on  the  posterolateral  wall  of  the 
esophagus  extending  for  a  distance  of  about  15  cm  beyond  the  carina  (between 
arrows).  Over  this  segment,  the  lumen  is  displaced  forwards  and  towards  the  left.  On 
other  films,  there  was  evident  a  soft  tissue  jnass  corresponding  to  the  filling  defect 
which  indicated  huge  thickening  of  the  wall  or  extrinsic  growth  of  the  tumor.  The  prox- 
imal margin  of  the  filling  defect  is  not  sharply  delineated  but  the  distal  margin  is  indi- 
cated by  an  abrupt  angle  (lower  arrow).  The  surface  of  the  tumor  has  a  rather  flat 
lobuloted  contour.  There  is  no  evidence  of  ulceration. 

Case  124,  Fig.  2.  Barium  swallow  after  operation  shows  findings  similar  to  those  seen 
preoperatively.  The  extent  of  the  soft  tissue  mass  is  better  seen  and  the  limits  of  the 
tumor  are  outlined  by  clips  placed  around  the  periphery  for  purposes  of  localization 
during  radiotherapy. 

of  the  csopliajius  ;i1  ihc  sit<>  of  th(>  liiinor  was  displaced  foi'wards  and  toward 
the  Icfl.  There  was  also  exideiiee  of  an  elon<ia1ed,  soft  tissue  density  extending 
post(>rioi-iy  and  towards  the  ri^ht,  continuous  with  the  fillin<>;  defect  intruding 
on  tlie  lumen  of  the  (>sopha<>;us.  The  i-oent<ien  features  were  ohxiousiy  fiuite 
unusual  and  were  not  charactei'ist  ic  of  a  cai'cinonia  of  the  esophagus.  The  im- 
pression gained  was  that  a  huge  elongated  intranun-al  tumor  was  present,  perhaps 
an  enterogenous  cyst,  ])erhaps  a  myoma.  On  esophagoscojn',  a  rounded  indenta- 
tion on  the  lumen  was  seen  posterioi'iy  hegiiming  at  '.',\  cm  from  the  uj^per  incisor 
teeth  and  extending  distally  for  about  (i  cm.  Tlie  nuicosa  was  intact.  The  im- 
pression of  the  esophagoscopist  Avas  that  of  a  myoma. 
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At  tlioracotomy,  a  huge  markedly  \  asciilar  in;iss  was  touiul  in  the  wall  of  the 
esophagus  extending  as  high  as  the  i-egion  of  the  azygos  xcin  w  hich  seemed  to  be 
replaced  or  enveloped  by  angiomatous  tissu(>.  It  was  considered  thai  this  lesion 
was  inoperable  liecause  of  its  extent  and  intimate  association  with  adjac(>nt 
structures.  Biopsy  was  reported  as  "ea\'ernous  hemangioma".  ()pa(jue  cli])s  were 
placed  around  the  periphery  of  the  mass  to  permit  more  precise  i-adiothei-apy 
(Fig.  2).  ■ 

Hemangioma  of  the  esophagus  is  an  unusual  \ari(>ty  of  intranuual  tumor. 
Myomas,  fibrolipomas  and  enterogenous  cysts  nvv  more  connnon.  .Vt  the  time 
of  discovery,  an  esophageal  hemangioma  is  usually  extensi\-e  and  as  in  a  current 
case,  operative  intervention  is  fraught  with  considciabic  difiiculty.  If  th(>  diag- 
nosis of  hemangioma  is  suspected,  azygography  by  injection  of  oi)ai|ue  material 
into  the  ribs  should  be  utilized  to  confirm  this  diagnosis.  This  was  not  done  in 
the  present  case  because  the  correct  diagnosis  was  not  considered  preoperat  i\  (>ly. 

Case  Report:  Cwerxous  hem.\\giom.\  of  the  esoph.vcus. 

ACKNOWLEDGMENT 
This  case  is  presented  through  the  courtesy  of  Dr.  Bernard  P.  Rol)inson 

CASE  NO.  125 

SuBIVtlTTEI)  BY  BeRNARU  S.  ArOX,  M.D. 

A  58  year  old  Puerto  Pican  male  was  admitted  with  the  chief  complaints  of 
generalized  weakness,  al)dominal  swelling  and  anorexia  foi-  eight  nidiitlis.  There 
was  a  history  of  excessi\-e  alcoholic  intake  foi-  about  sexcn  years.  The  patient, 
nine  years  before  the  current  adnnssion,  had  undei'gonc  a  subtotal  gastii'ctomy 
and  gastroenterostomy  foi-  a  bleeding  duodenal  ulcer.  ( )n  that  adnnssion,  there 
was  no  evidence  of  damaged  li\-er  function.  Physical  examination  on  this  ad- 
mission revealed  a  chronically  ill,  ictei'ic  male  with  obvious  ascites,  I'he  liver 
margin  was  palpated  three  (iugcibieadt lis  below  the  I'ight  costal  mai-gin  and 
the  spleen  about  one  hngerbi-eadt  h  below  the  left.  Spid(>r  ne\i,  palmer  eiythema 
and  loss  of  body  hair  were  cleai  ly  e\  ident.  Hemoglobin  was  12.2  (im  per  cent, 
total  protein  was  7.7  Gm  per  cent  with  '.]  Gm  per  cent  of  albumin  and  4.7  Gm 
per  cent  of  globulin,  alkaline  phosphatase  was  19.5  King  .Vrmstrong  units,  total 
bilirubin  was  10  mg  per  cent  and  direct  bilirubin  was  7.(1  mg  jier  cent.  The 
prothrombin  time  was  markedly  prolonged.  Barium  meal  exanunation  ic\-ealed 
the  status  post -subtotal  gastrectomy  with  a  well  functioning  gast  I'ojejuiios- 
tomy.  In  addition,  there  were  obvious  esophageal  \arices.  Prior  and  subse(|uent 
to  the  barium  meal  examination,  stool  guaiac  tests  were  ])ositi\-e.  Two  weeks 
after  admission,  the  hemoglobin  had  fallen  to  10.7  Gm  j^ei-  cent.  Haiinm  enema 
examination  was  done  to  search  for  an  additional  souice  of  bleeding.  .V  sti'iking 
finding  (Figs.  lA  &  IB)  was  the  mark(>tl  thickening  of  the  nmcosal  i)attern  of 
the  cecum  and  ascenduig  colon.  Distensibility  of  these  icgions  was  limited;  the 
contour  of  the  distended  bowel  showed  an  irregulai'  appearance  suggesting  a 
plastic  type  of  thickening  of  the  wall  of  the  bowel.  These  findings  did  not  have 
the  appearance  of  an  inflannnatory  process  l)Ut  were  consistent  with  edema 
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Case  125,  Fig.  lA.  Evacuation  film  taken  after  barium  enema  shows  extreme  coarsen- 
ing of  the  mucosal  pattern  (arrow)  of  the  cecum  and  ascending  colon.  The  marked 
thickening  of  the  bowel  prevents  complete  collapse.  There  is  no  evidence  of  a  discrete 
filling  defect  or  of  ulceration. 

Case  125,  Fig.  IB.  Double  contrast  portion  of  the  barium  enema  shows  minimal  de- 
crease in  distensibility  of  the  cecum  and  ascending  colon  with  a  coarsely  irregular  con- 
tour (arrow)  consistent  with  nonrigid  thickening  of  the  bowel  wall. 

and/or  congestion  presumably  on  the  l)asts  of  portal  hypertension.  About  four 
days  after  the  barium  enema,  ihe  patient  developed  a  liver  flap,  progressive 
lethargy  and  massive  hematemesis  followed  by  bloody  diarrhea.  A  Blakemore 
tube  was  passed  and  blcedinii  stop])ed  with  improvement  in  the  condition  of 
the  patient.  IIowe\cr,  he  pulled  the  tube  out  and  expired  shortly  thereafter, 
on  the  nineteenth  hospital  day. 

Post  nioiiem  examination  showed  severe  ascites,  six  liters  of  fluid  being  present 
in  the  periloneal  (-n  ity.  Small  bilateral  pleural  effusions  Avere  also  present  and 
there  was  a  larjic  amount  of  clotted  blood  throughout  the  gastrointestinal 
tract.  The  lixcr  weighed  1, (),")()  (im  and  showed  a  hobnail  a]:)p(>arance.  The  right 
side  of  the  colon  showed  ol)\ious  severe  submucosal  edema  which  was  also  well 
demonstiated  on  histological  examination  (Fig.  2).  Varices  wei'e  present  in  the 
distal  thii'd  of  ihe  esophagus  and  tluMc  were  several  erosions  in  the  course  of 
these  varices  as  well  as  ah^ng  the  lesser  curvature  of  the  fundus  of  the  stomach. 
Microscopic  examination  of  the  liver  showed  a  pattern  of  post  necrotic  cirrhosis. 

Submucosal  edema  of  the  colon  without  ulceration  or  inflammation  in  pa- 
tients with  ciiihosis  of  tlie  liver  coming  to  autopsy  is  not  an  infrequent  finding 
at  this  institution.  Such  edema  has,  how'ever,  been  rarely  recognized  in  vivo 
by  roentgen  examination.  If  functional  changes  of  a  bizarre  character  are  super- 
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Case  125,  Fig.  2.  Histological  section  of  the  right  side  of  the  colon  shows  marked 
thickening  of  the  submucosa  as  a  result  of  interstitial  fluid.  The  mucosa  and  muscularis 
propria  are  intact. 

imposed  on  the  edema,  differentiation  from  right  sided  ulcerative  colitis  may  he 
difficult  (1).  The  fact  that  the  edema  is  most  marked  on  the  i-i<ih1  side  of  the 
colon  may  be  explained  on  the  basis  of  the  relatively  sparse  collateral  connnuni- 
cations  of  this  rejz;ion  willi  the  systemic  venous  drainage. 

Case  Report:  SrHMicosAL  kdkma  of  the  hight  side  of  the  colon  in 

POST  NECROTIC  CIRRHOSIS. 

1{KFI0RI':XCE 

1.  Akon,  ]i.  S.:  Tr:nisit(ir\  CIkiiiki'-^  in  llic  Coliiii  Simulating  Ulcerative  Colitis  in  ;i  I'ntient 
with  Po.st  Xccrot  ic  ( 'in  liosis.  Radiological  Notes,  Case  90,  J.  Mt.  Sinai  Hosp.,  2(): 
58:^,  1H.59. 


Surgical  Techniques 

5.  DiRECT-Visiox  Closi-ke  of  Ivterathial  Septal  Defects 
ISADOHl';  KRi:i;i.,  .M.D.,  a.m>  IVAN  1).  I5AROXOFSKV.  AI.l). 
The  ilc\('l()])iucii1   of  ctTcctive  punip-oxy^iMiat ors  allows  the  direct -vision 
closure  'il  interatrial  septal  defects  with  precise  anatomic  repair,  and  an  ac- 
ceptably low  mortality.  The  septum  secundum  defect  is  closed  l)y  direct  suture. 


Fig.  1.  The  chest  is  opened  by  a  bilateral  transverse  thoracotomy  through  the  fourth 
intercostal  spaces,  and  the  heart  exposed  by  a  wide  incision  in  the  pericardium.  A 
median  sternotomy  approach  may  also  be  used. 


Fig.  2.  The  superior  and  inferior  venae  cavae  are  cannulated  via  the  left  atrial 
appendage,  to  obtain  venous  return  to  the  pump-oxygenator.  Arterialized  blood  is 
returned  to  the  patient  via  a  catheter  inserted  into  the  femoral  artery  (not  shown). 

If  anomalous  ])ulmonary  veins  co-exist,  the  interatrial  septum  is  transposed  to 
the  right,  allowinjj;  the  pulmonary  \-eins  to  drain  normally  into  the  left  atrium. 
In  osteum  primum  defects  the  cleft  mitral  and/or  tricuspid  valve  are  repaired 

From  the  ])('|);irt  iiKMil  of  Siiificry,  The  Mount  Sinai  Hospital,  New  ^'ork,  X.  \'. 

'I'lic  seel  ion  on  Suif^ical  'techniques  i.S  one  of  a  scries  ]ii-epare(l  l)y  the  Depart  nient  of 
Sur^ci  \  .  Sonic  of  the  techni(|Ucs  described  are  oiijiinal,  (iiheis  ai'c  of  hins-estal)lished  ap- 
plication, some  with  incjdification.s  found  useful  here,  'the  descrijit ions  afford  a  concise 
review  of  technitiues  currently-  utilized  at  The  Mount  Sinai  Hosirital,  New  York. 
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Fig.  3.  After  opening  the  right  atrium  widely,  the  septum  secundum  defect  is  closed 
by  interrupted  and  continuous  silk  sutures. 


Fig.  4.  In  low-lying  secundum  defects,  an  initial  "three-cornered  stitch"  is  taken  in 
the  lower  aspect  of  the  defect.  One  of  the  bites  of  tissue  includes  a  small  portion  of 
the  left  atrium.  When  the  suture  is  tied,  the  lower  angle  is  effectively  closed  and  the 
inferior  vena  cava  correctly  routed  into  the  right  atrium.  The  remainder  of  the  defect 
is  closed  in  the  usual  fashion. 

659 


Anomalous 
pulmonary  veins 

Fig.  5.  Where  anomalous  pulmonary  veins  exist,  the  interatrial  septal  defect  is  en- 
larged and  the  anteromedial  margin  of  this  defect  is  sutured  to  the  right  atrial  wall, 
posterior  and  lateral  to  the  point  of  entry  of  the  anomalous  veins.  The  insert  shows  the 
defect  completely  closed.  The  anomalous  veins  now  drain  into  the  left  atrium. 


Fig.  6.  In  a  septum  primum  defect,  the  cleft  mitral  valve  is  shown  being  repaired 
through  the  defect.  A  patch  of  Ivalon  is  then  sutured  down  to  the  margins  of  the  defect. 
The  insert  showed  the  patch  in  place.  We  have  recently  closed  septum  primum  defects 
primarily,  without  the  use  of  a  patch. 
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1)3^  direct  suture  and  the  defect  in  the  interatrial  .septum  is  closed  with  a  patch 
of  Ivalon. 

The  following  diagrams  demonstrate  the  technicjues  utilized  at  The  Mount 
Sinai  Hospital  in  a  series  of  more  than  thirty  interatrial  septal  defects. 
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